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er is a terminal event frequently observed 
in patients with hepatic disease. This state 
is first characterized by lethargy or abnormal ex- 
citement and progresses to unconsciousness, often 
attended by convulsions, in the immediate period 
before death. The convulsions are most often focal 
but a localized brain lesion is seldom demonstrated 
at autopsy to explain them. The appearance of 
the disordered mental state, the convulsive episodes 
and the coma coincides with what appears to be 
serious metabolic decompensation. Fever, fetor 
hepaticus, deep “blowing-off” respirations, dryness 
of mucous membranes, muscular twitchings, oli- 
guria and anuria are some of the findings suggestive 
of gross physiologic breakdown. 

Hepatic coma may be the result of a number of 
processes affecting the liver. Hepatitis, cirrhosis 
and cancer, with invasion of the liver, are among 
the possible causes. Although hepatic paren- 
chymal failure with coma may occur suddenly with- 
out apparent provocation, it more often follows the 


Little is known concerning the deranged mecha- 
nisms producing hepatic coma.‘ Comparison of rou- 
tine hepatic tests in the precoma and coma periods 
fails to reveal any marked difference to explain the 
change in physical state.“ It is unlikely that 
a single factor or group of factors will be discovered. 


A review of the medical literature reveals a very 
limited investigation of this subject. At the Phila- 
delphia General Hospital, a large number of patients 
with advanced liver disease were available for study. 
During the one-year period of the study, 11 consecu- 
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the presence of lethargy or unconsciousness, fetor 
hepaticus, jaundice, spider angiomas, hepatomegaly 
and ascites. All the presumptive evidence for chronic 
liver disease was substantiated by findings at autop- 
sy. 


METHODS 


When a patient was admitted in hepatic coma, 
one or two members of the investigating group were 
called. An immediate evaluation of the history was 
made. Particular attention was given to history 
suggesting previous hepatitis, alcoholism or nutri- 
tional deficiency, or all three. The physical exami- 
nation was completed, and the results were chec 
independently by another observer. After the 
original examination had been completed, the fol- 
lowing blood studies were made at once: routine 
studies, including hemoglobin, white-cell and dif- 
ferential counts, hematocrit, blood sugar, blood 
urea nitrogen and blood Wassermann reaction; elec- 
trolyte studies, including carbon dioxide combining 
power, blood pH, serum chloride, serum sodium, 
serum potassium, serum calcium and serum phos- 
phorus; liver-function tests, including serum bili- 
rubin, cephalin-cholesterol flocculation, thymol tur- 
bidity, thymol ‘flocculation, alkaline phosphatase 
and prothrombin time; and metabolic studies, in- 
cluding nonprotein nitrogen, blood uric acid, serum 
cholesterol, serum cholesterol esters, serum albumin, 
serum globulin, total fatty acids, phospholipids, 
blood pyruvic acid, blood lactic acid, blood ketones 
and alpha-keto-glutaric acid. 

Whenever possible, all blood samples were drawn 
as soon as the patient was admitted and before any 
parenteral therapy had begun. In 1 case (Case 10) 
an infusion of glucose had been completed six hours 
before blood specimens had been taken. 

The values for neutral fats and total blood lipids 
were calculated from the lipid determinations men- 
tioned above. We determined the number of milli- 
grams of phospholipids by multiplying the number 
of milligrams of lipid phosphorus and the factor 
25.“ The total fatty acids were converted from 
millimols per liter to milligrams per 100 cc. by multi- 


Volume 249 Po Number 8 
PHILADELPHIA 
impact of such factors as infection, hemorrhage, 
overzealous paracentesis, sedation or surgical pro- 
discredit the proposal of a single mechanism. 
of hepatic coma. These requirements consisted of 
afrom the Department of Medicine and the Division of Laboratories 


plication with the factor 269.7 The Bloor formula, 
which states that, neutral fats equals total fatty 
acids minus 2/3 the sum of cholesterol esters and 

hospholipids, was used to calculate the neutral 
fats in milligrams per 100 cc.* This is not exact, 
for it fails to account for the three carbons of glyce- 
rol. However, this error is a small one. The total 
fats were estimated by the addition of the values 
of neutral fats, total cholesterol and phospholipids. 

The gross and microscopical findings of autopsy 
were reviewed and listed. 

No effort was made to evaluate the effectiveness 
of the various therapeutic regimens on the coma 
or the biochemical alterations that might have 
been incident to it. The treatment of these patients 
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as well as the respiratory rate, was elevated in all 
cases. The respirations of these patients were deep, 
and characteristic in most cases of Kussmaul breath- 
ing. It is worthy of note that the blood pressures 
of most of these patients were at the lower limits 
of a normal range or even at shock levels. None 
of the patients with advanced hepatic insufficiency 
manifested hypertension. Bleeding ia 8 of the pa- 
tients might be offered as an explanation for hypo- 
tension. When overt bleeding had stopped there 
was improvement in the blood-pressure recording, 
but. even in the absence of a bleeding tendency 
blood pressures remained in the low range. These 
bleeding tendencies were manifested by nasal hemor- 
rhage, purpura and ecchymosis, hematemesis and 
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was under the control of the different medical serv- 
ices and invariably included the application of 
conventional measures. 


REsuULTs 
The physical findings are summarized in Table 1. 
Seven of the 11 patients were in coma when first 
seen. Three were mentally dull or stuporous. Only 
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melena. The recognition of hemorrhage preceded 
the onset of coma in all czses. The livers of 6 pa- 
tients were enlarged on physical examination, and 
the depth of extension below the right costal margin 
was recorded in centimeters. In only 3 cases could 
the liver be designated as nonpalpable. Tne spleen 
was definitely enlarged on palpation in 2 and ques- 
tionably enlarged in 2. This was an unexpectedly 


1 could be described as hyperirritable. Icterus, 
spider angiomas, gynecomastia, liver palms and 

venous colla were present 
in the usual frequency seen in patients with liver 
disease without hepatic coma.* Most patients had 
a slight elevation of temperature. The pulse rate, 


low number of palpable spleens in cases in which 
portal hypertension was invariably noted. The 
presence of ascites contributed to the difficulty 
of palpation. The altered physical state of coma 
made it impossible to obtain a forced deep inspira- 
tion in most patients. One or both of these factors 


504 
Sex Race MentTat I 
Status 
M WwW 
M Ww matose 
M Ww Irritable 
M Ww Comatose 
M Ww Comatose 
M WwW Comatose 
11 
u 8 
F 
— — Comatose 
M W Dull 


Vol. 249 No. 8 
affected the physical findings so far as the size of 


was concerned. 

Table 2 presents a summary of the routine blood 
studies. All patients had significant decreases in 
chemical hemoglobin values. This finding corre- 
lated well with either the degree of hepatic paren- 
chymal failure or the presence of bleeding. 
in the packed red-cell volume in 8 cases had similar 
explanations. Leukocytosis and an absolute increase 
in polymorphonuclear leukocytes are often observed 
in advanced hepatic disease when coma is imminent 
or present. Factors that determine this include 
hepatic cellular necrosis and infection in other areas. 
The blood sugar values, as determined by Somogyi’s 
modification of the Folin-Wu method, were low 
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with the highest level (Case 4), massive gastro- 
intestinal hemorrhage was observed. As with normal 
blood sugar values, the presence of normal results 
for blood urea in most cases suggests preservation 
of another function in some cases of advanced paren- 
chymal failure. 

A summary of routine hepatic tests is recorded 
in Table 3. The serum bilirubin levels were elevated 
(normal 1 mg. per 100 cc.) in all cases. In some of 
these, the elevations were marked, as would be 
expected with severe parenchymal degeneration 
or infiltration. The uniformity of jaundice in cases 
of chronic liver disease, all terminating fatally, 
emphasizes the serious portent of this finding in 
patients with cirrhosis. There is nothing in the 
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patients studied. One (Case 5) 
blood sugar of 222 mg. per 100 cc.; 
iabetes could be elicited, and paren- 
py had not recently been given. 
are significant when considered with 
blood sugar levels in hepatic coma. 

ing of a low blood sugar in a patient with 
hepatic disease is significant and fre- 


of 
had a random 


protein level or partition that would separate 

those in which the outcome is 
favorable. The cephalin- cholesterol floc- 
culation was generally positive (2 hour reading) 
in comparison with the thymol test, which was 
usually negative until the eighteen-hour flocculation 
was recorded. This is the usual result in the majority 
of cases of Laénnec’s cirrhosis." The alkaline 


Tastz 3. Routine Liver-Function Studies in Hepatic Coma. 


Seaum 


Torat Seaum 


=» Gtosutum Froceviation Froccvtation 


Crernmaun Tu 


quently explains disturbances in sensorium.'® How- 
ever, the entire physical derangement, with or 
without convulsive seizures, can occur in the pres- 
ence of normoglycemia or hyperglycemia. The 
blood urea nitrogen was low in 1 case (Case 10) 
and elevated in 3 (Cases 3, 4 and 11). In the case 


phosphatase was elevated in only 1 case (Case 3). 
This patient had carcinoma of the stomach, with 
diffuse nodular metastasis of the liver. The alkaline 
phosphatase can be elevated in cases of metastatic 
carcinoma of the liver even when jaundice is not 
present. u However, it is not uncommon to find 
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elevations within the range marked in this case in 
cirrhosis without jaundice or evidence of intrahepatic 
obstruction. Prothrombin concentration is depend- 
ent on factors other than hepatic. However, the 
marked decrease noted in all cases undoubtedly 
reflects the degree of parenchymal failure. Un- 
responsiveness to parenteral administration of 
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dioxide combining power was significantly lowered. 
Since the pH determinations were close to normal 
it could be assumed that these patients were in 
a state of compensated metabolic acidosis. We 
have no explanation for the low pH in Case 6. This 
patient was studied early when he had been in coma 
for less than twenty-four hours. It is possible that 
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mg. /100 cc. mg./100 ec. t. too cc col. per cent 
: 
“ 
133 1.3 2.8 4.36 486 3 7.45 


vitamin K in most cases points up the value of 
this determination as a prognostic index. 

The electrolyte changes are summarized in Table 
4. Nine cases showed a slight decrease in the level 
of potassium below a normal ot 4.2 milliequiv. per 
liter. This may have represented depletion due 
to starvation, vomiting or diarrhea. It was not 
possible in any of these cases to separate signs of 
hypokalemia from those of the general physical 


sufficient time had not elapsed for metabolic com- 
pensation. 

A summary of carbohydrate, fat and protein 
metabolites is presented in Table 5. Blood non- 
protein nitrogen, uric acid and urea nitrogen esti- 
mations represent a rough index of protein metab- 
olism. 

Blood lipid levels are also presented in Figure 1. 
We call attention to the markedly decreased choles- 


Taste 5. Blood Studies of Protein, Fat and Carbohydrate Metabolites in Hepatic Coma. 


Dengue Non- — vvic — 12 T ~ 
Nrrao- Acids tones] 
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TOTAL ESTERS 
me./ mg. / / g. / mg./ t. / t. / / 
100 cc. 100 cc. 100 cc. 100 cc. 100 cc. 100 cc. 100 cc. 100 cc. 100 c. to cc. 100 cc. 100 cc 
18.“ 128.7 475. 1.8 . 16.13 1113 10.12 
917.79 Wee 863.49 9.3 $3 49. —  - 
9 48 hr. 13.38 441.1 249.1 328.1 113.0 79.0 3.9 32. — — 
10 306 he. 1 ; 18 3.5 247.48 61.50 33-3 fe 13 18.3 — — 
11 4 days 18 — 326. 58. 223.27 215.75 $2. 31. N 19.5 — — 
*Calculated by the Bloor formula. 


tNormal value 1.0 mg. per 100 cc. 
tNormal value 10.0 mg. per 100 cc. 
Normal value 0.6 mg. per 100 ce. 
INormal value 1.5 mg. per 100 cc. 


breakdown. Serum calcium was low in 9 cases. 
When these changes are correlated with those in 
the serum protein fractions it is noted that they 
could be explained by a decrease in the protein- 
bound calcium. In all cases except Case 5 the carbon 


terol esters in all cases studied.“ “ Interesting 
also is the lack or correlation between changes in 
cholesterol esters and serum phospholipids. For 
the most part, the neutral fat fraction was in 

— markedly so in Case 6. 
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Pyruvic acid determinations were made in 8 
of the 11 cases (Fig. 2). In all these cases the pyruvic 
acid levels were elevated above the normal of I mg. 

per 100 cc. 

P Lactic acid determinations are presented in Figure 
3. In all cases in which this determination was 
done the values were elevated above a normal of 
10 mg. per 100 cc. 

Table 6 summarizes the autopsy findings in all 
cases. The increased liver weights are deserving 


1 


Ficure I. Levels of Serum Lipids in Cases of Hepatic Coma. 


of special notice. The microscopical findings con- 
stitute further proof that the underlying liver dis- 
ease resulting in hepatic coma is not specific. The 
increased weight of the spleen in most of the cases 
recorded confirms the well known disparity between 
a palpable spleen and an enlarged spleen. 


Discussion 


These observations, for the most part, do not 
require further discussion. Some of the results 
are commented on. 

to emphasize their lack of sensitivity for predicting 
or measuring hepatic coma. The maintenance of 
a normal blood sugar or blood urea nitrogen in 
most of these cases does not detract from the signifi- 
cance of a reduced level in the individual case with 
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advanced parenchymal failure. The point can 
be made, however, that the physical derangements 
of hepatic coma do not necessarily depend on or 
coincide with depression of these levels. The sericus 
implications of hyperbilirubinemia have already 
been stressed. In our experience with these and 
other cases of chronic liver disease, the appearance 
of jaundice marks the stage of serious parenchymal 
failure. The positive cephali floccu- 
lations in most of the cases contrasts with the rela- 
tive normalcy of the thymol-turbidity measurement. 
Two patients showed a negative cephali 
flocculation; this is not an unusual finding in over- 
whelming or terminal hepatic disease. The alkaline 
phosphatase levels were normal or low except in 
1 case with nodular metastasis. This finding in 
the presence of hyperbilirubinemia could best be 
explained on impaired regenerative activity of 
cholangiolar cells. 

The blood electrolyte studies revealed little that 
could be ascribed to hepatic parenchymal failure. 


Too ec. 


CASE NO. 


Ficure 2. Pyruvic Acid Levels in Cases of Hepatic Coma. 


— 


Electrolyte depression, when present, could be 
explained by inanition, vomiting, intubation losses 
or diarrhea. As stated above, calcium levels usually 


followed the levels of serum protein fractions. 


The most significant findings in the lipid structure 
were decreases in cholesterol and cholesterol esters, 
and in phospholipids. Neutral fat and fatty acid 
levels showed no such consistent change. The results 
of these lipid measurements were either elevated, 
normal or low. There was lack of correlation in 
the levels of cholesterol esters and phospholipids, 
although both of these moved in the same general 
direction. Three of the serums studied had a de- 
creased ratio of phospholipid to total lipid, and 
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yet none of these showed lipemic serum. It has 
been stated that the presence or absence of lipemic 
serum depends on the maintenance of a normal 
ratio of phospholipid to total lipid. 1 
Blood pyruvate may be elevated in many related 
or unrelated conditions, including starvation, nu- 
tritional deficiency, especially thiamine deficiency, 
of fever, physical exercise and large infusions 
of glucose. In malnutrition without gross evidence 
of liver disease, the increased pyruvic acid in the 
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Ficure 3. Lactic Acid Levels in Cases of Hepatic Coma. 


blood falls significantly after thiamine injection. 
When liver disease is present the reduction after 
thiamine injection is less marked. In all our cases, 
starvation, thiamine and even fever 
could have been factors. 

We were cognizant of work previously reported 
on elevated blood pyruvate and spinal-fluid pyruvate 
in liver injury.! . 7 We began our own study on 
the assumption that one default in hepatic coma, 
contributing to the altered physical state, was a 
breakdown in intermediate carbohydrate metabo- 
lism. Failure of full utilization of carbohydrate 
probably occurred at the tricarboxylic cycle. The 
findings of elevated blood pyruvic acid, blood 
lactic acid and, in 1 case, alpha-ketoglutaric acid 
levels suggest this. 

All the factors mentioned that could cause an 
increase in blood pyruvate discourage the premise 
that the cause is necessarily hepatogenic. However, 
a failure of enzyme systems within the fatty liver, 
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the fibrotic liver or the infiltrated liver would prob- 
ably impair the phosphorylation of thiamine.” 
Phosphorylated thiamine is necessary for complete 
utilization of pyruvic acid. There is much to support 
the proposition that the biochemical disturbance 
in thiamine deficiency is an inability of the cell 
to metabolize pyruvic acid. Further evaluation 
of the effect of nutritional deficiency without gross 
evidence of liver disease will be necessary to clarify 
the importance of this disturbance in hepatic coma 
and the value of the determination of blood pyruvate 
in predicting or measuring advanced hepatic in- 
sufficiency. 

Lactic acid concentration is affected by many 
of the same factors that affect pyruvic acid, among 


Taare 6. Summary of Pathological Findings. 


which are liver injury, nutritional deficiency, anoxia, 
exercise and infusions of glucose. Blood lactic acid 
may be increased in congestive heart failure. Liver 
injury leads to lactate accumulation because of 
failure to convert lactate and its subsequent storage 
as glycogen. The lactate increase is higher after 
liver injury than after simple nutritional deficiency. 
For this reason it might be assumed that the highest 
lactic acid levels in our cases were a more speci 
reflection of serious liver injury. The factor of 
anoxia would have to be recognized but could not 
be measured. 


In all our cases blood ketones were markedly __ 


increased. This could have resulted from inanition 
or starvation with preservation of an intact mecha- 
nism for production of 

Recently, resemblances between hepatic coma 
and ammonium intoxication have been 18. 10 
Ammonium is a intracellular cation that in excess 
can arrest normal nerve-cell function, causing lethar- 
gy, coma and death. One of the pathways for the 
removal of ammonium from the nerve cells depends 
upon the presence of physiologic amounts of glutamic 
acid. It is conceivable that an excess of other amino 
acids in the extracellular fluids as might occur in 
hepatic insufficiency interferes with this important 
role of a single amino acid.“ The result would 
be intracellular ammonium intoxication. 

In our cases, we were unable to obtain blood 
ammonium levels. We have since become convinced, 
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2 1300 Portal cirrhosis 350 
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4 2900 Portal cirrhosis; hemosiderosis. 675 
5 2600 Portal cirrhosis; fatty dystrophy. 
6 1000 Portal cirrhosis 1 
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11 1840 Portal cirrhosis 170 
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that the important determination of the role of 
this factor would depend on some direct or indirect 
measurement of intracellular ammonium. None 
of the patients received ium-containing 
cation-exchange resins. In other cases on our wards, 
observed before signs of lethargy have appeared, 
the application of such resin therapy has initialed 
toxic symptoms indistinguishable from those of 

hepatic coma. Since the report of Gabuzda 
et al. 16. 16 none of our patients with liver disease 
have received resins containing an ammonium 
exchange. 

A brief consideration of the autopsy data shows 
that most of these cases with terminal hepatic in- 
sufficiency had enlarged livers by weight. If one 
considers 1500 gm. to be about a normal liver weight 
all but 3 patients (Cases 1, 2 and 6) had increased 
weights. Liver atrophy at autopsy is not the most 
common gross finding in nutritional cirrhosis. There 
was no disagreement in the interpretation of micro- 
scopical tissues. This might appear to be unusual 
in cases with advanced hepatic disease. However, 
any disagreement that might have resulted if only 
a small area of tissue was available for examination 
was avoided by preparation of multiple sections. 
The basic pathology in hepatic coma is varied, 
as the different microscopical findings in our cases 
demonstrated. 


SuMMARY 

Eleven cases in which clinical observations sug- 
gested advanced hepatic insufficiency were followed 
to autopsy. Extensive laboratory studies were 
done in all cases. In all cases autopsy findings of 
advanced hepatic disease confirmed the clinical 
impression of coma from hepatic causes. 

The comparative results of routine blood studies, 
blood electrolyte studies, hepatic tests and studies 
reflecting carbohydrate, fat and protein metabolism 
are recorded. Particular reference is made to evi- 
dence suggesting failure of utilization of carbohy- 


drate through the tricarboxylic acid cycle. The fac- 


tor of ammonium intoxication and resemblances to 
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309 
hepatic coma is discussed briefly even though we 
were unable to obtain blood ammonium levels. 

The findings at autopsy are summarized, and 
emphasis is placed on the increased weights of the 
livers examined and the varied etiologic factors. 
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yet none of these showed lipemic serum. It has 
been stated that the presence or absence of lipemic 
serum depends on the maintenance of a normal 
ratio of phospholipid to total lipid. 1 
Blood pyruvate may be elevated in many related 
or unrelated conditions, including starvation, nu- 
tritional deficiency, especially thiamine deficiency, 
s of fever, physical exercise and large infusions 
of glucose. In malnutrition without gross evidence 
of liver disease, the increased pyruvic acid in the 
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blood falls significantly after thiamine injection. 
When liver disease is present the reduction after 
thiamine injection is less marked. In all our cases, 
starvation, thiamine deficiency and even fever 
could have been factors. 

We were cognizant of work previously reported 
on elevated blood pyruvate and spinal-fluid pyruvate 
in liver injury. . 5. 7 We began our own study on 
the assumption that one default in hepatic coma, 
contributing to the altered physical state, was a 
breakdown in intermediate carbohydrate metabo- 
lism. Failure of full utilization of carbohydrate 
probably occurred at the tricarboxylic cycle. The 
findings of elevated blood pyruvic acid, 
lactic acid and, in 1 case, alpha- acid 
levels suggest this. 

All the factors mentioned that could cause an 
increase in blood pyruvate discourage the premise 
that the cause is necessarily hepatogenic. However, 
a failure of enzyme systems within the fatty liver, 
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the fibrotic liver or the infiltrated liver would prob- 
ably impair the phosphorylation of thiamine. 
Phosphorylated thiamine is necessary for complete 
utilization of pyruvic acid. There is much to support 
the proposition that the biochemical disturbance 
in thiamine deficiency is an inability of the cell 
to metabolize pyruvic acid. Further evaluation 
of the effect of nutritional deficiency without gross 
evidence of liver disease will be necessary to clarify 
the importance of this disturbance in hepatic coma 
and the value of the determination of blood pyruvate 
in predicting or measuring advanced hepatic in- 
sufficiency. 

Lactic acid concentration is affected by many 
of the same factors that affect pyruvic acid, among 
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which are liver injury, nutritional deficiency, anoxia, 
exercise and infusions of glucose. Blood lactic acid 
may be increased in congestive heart failure. Liver 
injury leads to lactate accumulation because of 
failure to convert lactate and its subsequent storage 
as glycogen. The lactate increase is higher after 
liver injury than after simple nutritional deficiency. 
For this reason it might be assumed that the highest 
lactic acid levels in our cases were a more specific 
reflection of serious liver injury. The factor of 
anoxia would have to be recognized but could not 
be measured. 

In all our cases blood ketones were markedly 
increased. This could have resulted from inanition 
or starvation with preservation of an intact mecha- 
nism for the production of ketones. 

Recently, resemblances between hepatic coma 
and ammonium intoxication have been reported.!* 10 
Ammonium is a intracellular cation that in excess 
can arrest normal nerve-cell function, causing lethar- 
gy, coma and death. One of the pathways for the 
removal of ammonium from the nerve cells depends 
upon the presence of physiologic amounts of glutamic 
acid. It is conceivable that an excess of other amino 
acids in the extracellular fluids as might occur in 
hepatic insufficiency interferes with this important 
role of a single amino acid.“ The result would 
be intracellular ammonium intoxication. 

In our cases, we were unable to obtain blood 
ammonium levels. We have since become convinced, 
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that the important determination of the role of 
this factor would depend on some direct or indirect 
measurement of intracellular ammonium. None 
of the patients received onium-containing 
cation-exchange resins. In other cases on our wards, 
observed before signs of lethargy have appeared, 
the application of such resin therapy has initialed 
toxic symptoms indistinguishable from those of 
early hepatic coma. Since the report of Gabuzda 
et al. 18. 1b none of our patients with liver disease 
have received resins containing an ammonium 
exchange. 

A brief consideration of the autopsy data shows 
that most of these cases with terminal hepatic in- 
sufficiency had enlarged livers by weight. If one 
considers 1500 gm. to be about a normal liver weight 
all but 3 patients (Cases 1, 2 and 6) had increased 
weights. Liver atrophy at autopsy is not the most 
common gross finding in nutritional cirrhosis. There 
was no disagreement in the interpretation of micro- 
scopical tissues. This might appear to be unusual 
in cases with advanced hepatic disease. However, 
any disagreement that might have resulted if only 
a small area of tissue was available for examination 
was avoided by preparation of multiple sections. 
The basic pathology in hepatic coma is varied, 
as the different microscopical findings in our cases 
demonstrated. 


SuMMARY 

Eleven cases in which clinical observations sug- 
gested advanced hepatic insufficiency were followed 
to autopsy. Extensive laboratory studies were 
done in all cases. In all cases autopsy findings of 
advanced hepatic disease confirmed the clinical 
impression of coma from hepatic causes. 

The comparative results of routine blood studies, 
blood electrolyte studies, hepatic tests and studies 
reflecting carbohydrate, fat and protein metabolism 
are recorded. Particular reference is made to evi- 
dence suggesting failure of utilization of carbohy- 
drate through the tricarboxylic acid cycle. The fac- 
tor of ammonium intoxication and resemblances to 
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hepatic coma is discussed briefly even though we 
were unable to obtain blood ammonium levels. 

The findings at autopsy are summarized, and 
emphasis is placed on the increased weights of the 
livers examined and the varied etiologic factors. 
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MONG the many active antimicrobial agents 
constantly emerging as a result of the various 
antibiotic and chemotherapeutic screening programs 
that are being carried out in many laboratories, 
few have reached the stage of active and extensive 
clinical trials. One of the most recent is erythro- 
myein, I an antibiotic derived from a strain of Strep- 
tomyces erythreus. This antibiotic was of particular 
interest because it was found to be highly active 
in vitro against gram-positive organisms, including 
various streptococci and staphylococci, of which 
increasing numbers of pathogenic strains now being 
isolated in many hospitals are found to be resistant 
to penicillin and to other antibiotics currently 
wide use. In this hospital, a survey made at 1 
time when erythromycin first became available 
hoo study indicated that strains of pathogenic staphy- 
lococci obtained trom all sources were highly and 
quite uniformly sensitive to that agent irrespective 
of their sensitivity or resistance to any of the other 
available antibiotics.“ The results of clinical and 
laboratory studies in this and other clinics have 
indicated that erythromycin may be useful in the 
treatment of gram-positive coccal infections, but 
that its usefulness may be limited in some patients 
with staphylococcal infections or with endocarditis 
by the rapid development of resistance of the in- 
fecting staphylococci and streptococci during the 
course of therapy.“ 

Meanwhile, carbomycin,|| an antibiotic derived 
from a culture of S. halstedii, was discovered in 
another laboratory.“ The preliminary announce- 
ment of this discovery indicated that carbomycin 
differed in some of its physical and chemical proper- 
ties trom erythromycin, which it resembled in being 
active primarily against gram-positive cocci and 
also against rickettsias and large viruses. It was 
also indicated that organisms acquire resistance 
to carbomycin in a step-wise fashion when trans- 
ferred serially in the presence of that antibiotic.“ 

It was subsequently reported from the same lab- 
oratory that carbomycin is active in vitro against 
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certain saprophytic mycobacteria, pleuropneumonia- 
like organisms and neisseria but not against fungi. 
Its activity was not appreciably altered by human 
or animal serum present in concentrations up to 
20 per cent. It was found to be primarily bacterio- 
static, but in larger concentrations bactericidal 
activity was apparent. The resistance pattern 
was described as comparable to that of penicillin, 
in contrast to the streptomycin pattern. No signifi- 
cant cross resistance was noted in vitro among 
carbomycin and penicillin, terramycin, aureomycin, 
chloramphenicol, polymyxin B, dihydrostrepto- 
mycin and bacitracin.? In high concentrations 
carbomycin was found to inhibit certain strains 
of protozoa, including Endamoeba histolytica, and 
to immobilize spermatozoa.* Carbomycin was 
capable of protecting mice against experimental 
infections with virulent streptococci, pneumococci 
and staphylococci, including 2 strains of the last 
that were resistant to other commercially available 
antibiotics.* Preliminary studies in rabbits indicated 
that significant peak levels could be obtained in 
plasma with large, single doses given intramuscularly 
or intravenously, but much lower levels were at- 
tained after similar oral doses. Variable concen- 
trations were found in the urine of these rabbits, 
but only a small percentage of the total antibiotic 
administered could be recovered. The levels of 
carbomycin obtained in human plasma after single 
oral or intramuscular doses of from 3.3 to 18.0 mg. 
per kilogram of body weight did not exceed 0.625 
microgm. per cubic centimeter.'® The acute and 
chronic toxicity ot carbomycin for laboratory ani- 
mals was found to be of a low degree.” 

Direct comparisons of the antibacterial action 
of carbomycin and erythromycin in vitro have 
been made in two laboratories. *. u The results 
confirmed the fact that both agents are active against 
gram- positive cocci and neisseria and to a lesser 
extent against strains of hemophilus and clostridium 
but are essentially inactive against coliform and 
enteric bacilli. Against the great majority of sensi- 
tive strains, however, erythromycin was found 
to be appreciably and in many cases considerably 
more active, weight for weight, than carbomycin. 
This is clearly evident from the data obtained in 
both laboratories (Fig. I). Moreover, it was shown, 
in this laboratory,” that repeated subcultures of 
pathogenic strains of staphylococci and of certain 
streptococci in the presence of either erythromycin 
or carbomycin resulted in the development of strains 
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of increasing resistance to both agents. Cross re- 
sistance between the two antibiotics was practically 
complete. 

Few clinical reports on the use of carbomycin 
are available at the time of this writing. One of 
these reports deals with the treatment of 5 cases 
of staphylococcal infection with oral doses of 3 
or 6 gm. daily. Clinical and bacteriological results 
were apparently favorable in 2 cases, but in 1 of 
these, an enterococcus was cultured from the wound 
throughout the period of therapy, although that 
organism was inhibited by 1.56 microgm. of carbo- 
mycin. In the other 3 cases the staphylococci were 
not eliminated by the therapy. In this report it 
is noted that the inhibitory concentrations of carbo- 
mycin for 25 strains of staphylococci, including 
those obtained from these 5 patients, ranged between 
0.3 and 2.5 microgm. per cubic centimeter and 
for 25 strains of enterococci the range was between 
0.156 and 2.5 microgm. However, even on daily 
doses of 3 or 6 gm., which produced disturbing 
gastrointestinal symptoms in 4 of the 5 patients, 
the serum concentrations ranged only from 0.04 
to 0.32 microgm. per cubic centimeter. 

In another clinical study'® carbomycin was given 
to 15 patients with urinary-tract infections asso- 
ciated with gram-positive cocci; “clinical improve- 
ment, with bacteriologic sterility” resulted in 13 
of these patients on oral doses of 2 gm. daily for 
a week. In addition, “a few patients with chronic 
urinary infection associated with noncorrectable 
uropathy were able to remain symptom free for 
long intervals on a maintenance dose of less than 
1 gm. a day.” Although data are not given, it was 
noted that there was good correlation between 
the laboratory findings and the actual response. 
However, blood and urine levels of carbomycin 
were extremely low and showed little or no cor- 
relation with clinical response; this observation 
was interpreted as indicating that such data are 
of questionable value since many patients responded 
favorably despite insignificant or even negative 
val 


ues. 
At Wadsworth Hospital in Los Angeles'* 57 pa- 
tients with a variety of infections were treated 
with daily oral doses of 2 gm., except acutely ill 
patients, who were given 3 gm. daily by mouth 
for several days or 400 mg. intravenously every 
6 or 8 hours for 24 to 96 hours. Good results were 
recorded in 34 of these patients and no effect in 
the remaining 23. In some of those with infections 
due to pneumococci, or to beta-hemolytic, alpha- 
hemolytic or nonhemolytic streptococci who re- 
sponded favorably, the bacteriologic results were 
less striking than might have been expected from 
penicillin. The results in 5 patients with bacterial 
endocarditis were uniformly poor, and those in cases 
of staphylococcal sepsis were not striking. Good 
„ however, were noted in 5 cases of amebiasis. 
Toxic effects included gastrointestinal symptoms 


CARBOMYCIN THERAPY — FINLAND ET AL. 


311 


in 10 patients and skin eruptions in 3, but these 
did not appear to be serious. In that study the 
activity of carbomycin against gram-positive cocci 
in vitro was confirmed, but the occurrence of rela- 
tively resistant strains of staphylococci was noted 
and resistance was readily produced in vitro. Also, 
whereas significant concentrations were achieved 
in plasma and urine after ‘qintravenous administra- 
tion, the concentrations obtained after similar 
oral doses were quite low compared with the in- 
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hibiting concentrations for many of the organisms 
that are considered to be sensitive. 

A brief report is also available from Syracuse!’ 
on 20 patients with pneumococcal pneumonia; 
12 of them were treated with erythromycin in an 
average daily dose of 1.5 gm. orally, and 8 received 
carbomycin in doses of 1.6 gm. orally or parenterally, 
or both. Clinical results were satisfactory in 9, and 
slow but complete resolution of pneumonia was 
observed in 5 others, 2 of whom showed pleural 
effusions during treatment. Three patients treated 
with erythromycin failed to respond satisfactorily; 
in 1 the clinical course was unaffected, and the 
sputum contained pneumococci for 72 hours, and 
in the other 2 empyema developed and both died. 
In 1 of the latter, sputum and blood cultures re- 
mained positive for 48 hours. There were also 3 
failures on carbomycin therapy; pleural effusion 
and extension of pneumonia developed in 1 after 
4 days of treatment. In another, blood cultures 
were positive after 24 hours, and an empyema de- 
veloped 4 days later. The initial critical condition 
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Ficure 1. Sensitivity of Bacterial Strains to Carbomycin and 
Erythromycin. 


of the third patient was unchanged for 48 hours, 
and her blood culture remained positive until peni- 
cillin was administered. No untoward side effects 
were observed from either drug, but the results 
were considered to be so unsatisfactory that ex- 
tension of the study was precluded. 

The present report deals with a limited clinical 
trial of carbomycin, chiefly in patients with pneu- 


Treatment 


monia. In view of the results of preliminary lab- 
oratory studies, indicating that this antibiotic was 
appreciably less active than erythromycin against 
almost all the sensitive strains that were tested, 
and since plasma concentrations after oral adminis- 
tration of amounts approaching the maximum that 
could be tolerated were irregular, usually quite low 
and often not detectable, a deliberate attempt was 
made to avoid initiating treatment with carbomycin 
in patients who were critically ill. A total of 45 pa- 
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tients were treated between October, 1952, and April, 


1953, all but 5 of them for pneumonia. 


Resutts ix PaTIENTs WITH PNEUMONIA 
Selection of Cases for Carbomycin Therapy 

An attempt was made to select patients who, at 
the time of admission to the hospital, had findings 
on history and physical examination that were 
characteristic of acute pneumonia and who denied 
having received any previous antibiotics or sulfon- 
amides for this illness. Roentgenograms of the chest 
obtained en route to the ward, or shortly thereafter, 
confirmed the clinical findings in each case. Therapy 
with carbomycin was started promptly after sympto- 
matic therapy had been instituted and after ma- 
terials had been obtained tor routine laboratory 
examinations, including blood and sputum for 
bacteriologic studies. 

The relevant findings in these patients at the 
time therapy with carbomycin was started are 
summarized in Table 1. The patients were pre- 
dominantly males under sixty years of age, who 


Tast 2. Dosage of Carbomycin and Duration of Treatment. 


Datum No. or 
Patients® 
(1) 


550 


L „ „„ „% „ „% % „ „ „ „„ 

— „ then 250 me. every „„ „ „ „„ „% „% „% „„ „„ 

500 me. ‘every hr. „ „ „% „% „% „% „% „% „% „% „% „ „ „% „ ) 

mg. every —P—E— œ 
Intramuscular 

mg. — — — 

400 mg., then mg. every 3 hr. (total, 1.4 Km.) 90 000 
(orale: 

or less „ „„ „„ „ „„ „ ee ee 

ys 
5-7 days „ „„ „„ „ „% „% „% „% „% „ „% „ „ „ „„ 


Frhesee 3 patients had previously received 250 mg. every 3 hr. 


of only moderate severity in all but 2 patients, 
both of whom appeared to be severely though not 
ill when the first dose of carbomycin was 
Underlying complicating conditions were 
infrequent and, except for mild congestive heart 
failure in 1 patient and severe acute alcoholism in 
2 others, not disturbing. 
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Finxpinc No. or 
PaTienTs 
Age (years): 
600060 65.00 06.64 00 088620 12 
Sex: 
Duration of acute symptoms: 
4 
2 
1 
Temperature: 
10 
7 
White-cell count: 
Complications: 1 
1 3 
Result of sputum culture: 8 (3) 
31 15 (1) 
Specific type 28 oo 66606006 0006060) 9 (1) 
r organisms predomiaaat Total oral dose$: 
Alpha-hemolytic streptococcus 7 7 (4) 
H. infiuensas 5 
Beta-hemolytic streptococei 2 thesis. 
Klebsiella pneumoniae (atypical) 1 Average 5.7 days. 
Blood culture: Average 14.7 
7 — 
Estimated severity: 
Deen. 17 had a fairly brief acute illness, with temperature 
—ñ — under 104 F., leukocyte counts below 20,000 and 
The causative organism in 31 cases was judged 
from sputum cultures to be a pneumococcus, 15 
specific types being identified in 28 of these pa- 
tients. Blood cultures were positive for pneumo- 
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cocci in 7 patients — Types 1, 2 and 7 each in 1 
patient and Types 8 and 18 each in 2. Alpha- 
hemolytic streptococci were the predominant or- 
ganisms identified in the sputum of 7 of the re- 
maining 9 patients, H. influenzae in 1, and Staph. 
aureus in 1. Additional organisms (Table 1) were 
found in large numbers in the sputum cultures of 
10 patients who were considered to have pneumo- 
coccal pneumonia. In 2 of the patients with alpha- 
hemolytic streptococci predominant in the sputum, 
it was subsequently ascertained that injections 
of procaine penicillin had been given at home by the 
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Persiste of si in! : 
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*Two patients who died both within 24 hours are omitted in these 
tabulations. 


tThe numbers in parentheses indicate patients who subsequently received 
penicillin. 


First thoracentesis done after penicillin therapy. 
One of these patients also manifested dendritic keratitis. 


physician during the twenty-four hours before ad- 
mission to the hospital. Clinically and roent- 
genographically, the pulmonary lesion was con- 
sidered to be that of lobar pneumonia in 34 cases 
and bronchopneumonia in 6, of which 4 were 
classified as pneumococcal pneumonias, and alpha- 
hemolytic streptococci predominant in the sputum 
of the other 2. 


Dosage 


An analysis of the dosage used in all cases is given 
in Table 2. The antibiotic was given orally in all 
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but 2 patients (including 1 of those considered to 
be seriously ill), in whom carbomycin treatment 
was given by the intramuscular route. Oral therapy 
was initiated with a dose of 500 mg. in each case, 
and this was usually followed by 2.0 or 3.0 gm. 
daily given as 250 mg. every three hours or 500 
mg. every 4 hours, respectively. In 3 patients in 
whom the 250-mg. doses appeared inadequate, they 
were increased to 500 mg. every 3 hours (4.0 gm. 
daily). The average total oral dose was 14.7 gm. 
given over a period of 5.7 days; after omission of 
10 patients in whom carbomycin was discontinued 
in favor of penicillin before a therapeutic effect 
was achieved, this average total dose was 17.0 gm. 
in 6.5 days. 


Clinical Effects 


An analysis of the more important effects of 
carbomycin on the clinical course of the patients 


* * 
= 
* 0 0 
0 
0 0 
0 oo 0 4 
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with pneumonia is given in Table 3. Defervescence 
occurred within 48 hours of the first dose in 21 
patients, including the 2 who had received pro- 
caine penicillin before admission and 1 who was 
given a large dose of penicillin through a nurse’s 
error after 30 hours on carbomycin therapy when 
his temperature was rising and he appeared to be 
getting worse; in 13 patients, however, fever per- 
sisted for 4 days or longer. The acute symptoms 
of pneumonia persisted for 5 days or longer in 15 
patients. Pulmonary consolidation or infiltrations 
cleared, on physical and x-ray examinations, within 
a week of the beginning of carbomycin therapy in 
15 patients, but they were still present during the 
second week in 18 and after the third week in 4. 
White-cell counts returned to normal levels within 
a week after carbomycin was started in 20 patients, 
but they were last found to be elevated after 4 or 
more days of therapy in 20 patients and for 8 days 
or longer in 15. Nine patients required more than 
2 full weeks of hospitalization for the pneumonia 
or its complications. 


11... 
No. or 

PATIENTS 

4 

4-7 days  - 

— 

16 

8 days or more 6 

Effect on white-cell count: 

Below 11,000 after: 
10 | 
More than 11,000 after: 
og 7 | 
| 
Ficure 2. Resuits of Oral Carbomycin Therapy in Patients 
J.D. and E. T. 
11 
15 

22 

Esti 
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Complications 

One patient had signs of empyema during car- 
bomycin therapy; the first thoracentesis, which 
was done 3 days after the treatment was changed 
to penicillin, yielded purulent fluid, which, however, 
showed no growth on culture. Extension of the 
pneumonia to adjacent and previously uninvolved 
lobes was noted during carbomycin treatment in 
2 patients, and atelectasis involving the affected 
lobes in 4. 

A diagnosis of meningitis was first established 
after carbomycin had been started in 2 patients. 
One of them (Case 18) was seriously ill on ad- 


Tasie 4. Effect of Carbomycin Therapy on Sputum Cultures. 


Duration No. or 


Resutts or Sussequent Cuttures 


or Patients 
Turaarr 
"Last 
Positive 
Cutruae 
1 7 n, I case 
No leecher cultures, ses 
Negative (days 2, 3, 4, 7), 4 cases 
2 4 Negative after penicillin, 1 case 
c 
6 Nesative aher vesicillin, 1 case 
No further cultures, 2 cases 
Negative (days 8. 5, J. 
ve after penicillin, 
6 1 Negative after peni 
7 1 No further — — (Fie 4) 
10 1 No further cultures (Fig. 4) 


mission; he was acutely intoxicated and had pre- 
viously received considerable sedation. There were 
no signs of meningeal irritation at the time, but 8 
hours later, after he had received 1.5 gm. of carbo- 
mycin orally, meningitis was suspected and promptly 
confirmed by the finding of purulent spinal fluid 
containing Type 8 pneumococci in abundance. 

same organism was cultured from blood ob- 
tained at the same time, just before the institution 
of massive therapy with penicillin. In the second 
patient (J. D., Figure 2), also an alcoholic who 
had previously been heavily sedated with paralde- 
hyde, a diagnostic lumbar puncture was done before 
carbomycin was started, but this yielded normal 
spinal fluid, which was sterile. Signs of meningitis 
were first discerned on the third day, 24 hours after 
carbomycin by mouth had been stopped and intra- 
muscular injection of penicillin substituted. A 
lumbar puncture done at this time yielded purulent 
fluid, which showed organisms morphologically 
resembling pneumococci in smears, but a culture 
of this fluid yielded no growth. 


Bacteriologic Effects 

In only 3 of the 31 patients whose pretreatment 
sputum contained pneumococci did the first speci- 
men obtained after carbomycin was started fail 
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to show the same type of pneumococcus. These 
were obtained 1, 5 10 days, respec 
tively, after the first dose, but in the first of these 
(E.T., Fig. 2), blood cultures obtained on the same 
day and on the succeeding 3 days all yielded Type 1 
pneumococcus. In 5 other patients, including 2 who 
died, no further sputum cultures were made. A 
summary of the results of the bacteriologic examina- 


Taare 5. Effect of Carbomycin Therapy on Blood Cultures.* 


Resutts or Sussequent Cuttures 


T Tu aarr 

— 

day: 
1 
3 18 6 Negative alter pei nicillin (W. I., Fig. 3) 
F. 


he first blood culture taken subseq 
.Type 7 pneumococcus) this was done on 
FN. was N. and in Case 29 (Type ig) it wae 
el of spinal fluid obtained at this ti me also yielded Type 8 pneu mo- 


* 600 mg. intramuscularly. 


*In 2 patients with positive cultures before carbomycin * sta 
uently the tt ia hour n Case 1 


tions of sputum for pneumococci in the remaining 
23 patients is given in Table 4. Pneumococci were 


grown from the sputum after 3 or more days of 


0 30 62 


carbomycin therapy in 12 of these patients and 
after 5 days or longer in 5. 

Among the 7 patients whose blood cultures were 
positive for pneumococcus before carbomycin ther- 
apy, 5 continued to yield positive cultures for 
periods up to 6 days or until penicillin was sub- 
stituted (Table 5). In the 2 remaining patients, 
the first blood culture obtained during carbomycin 
therapy (after 2 days of treatment in one and after 
4 days in the other) was negative, although sputum 


No. coccus or 
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cultures still yielded pneumococci at. the time in P before treatment and after 7 days of carbomycin 


both cases and continued’to do 20 for gereral days 
in 1 of them (J. MeN., Fig. 3); fin’ the second 


patient penicillin was given, and the pneumococci. 


could not subsequently be cultured from the sputum. 
Among the 9 patients whose pretreatment sputum 
failed to yield pneumococci, the alpha- ic 


therapy were equally sensitive. Two strains of 
H. influenzae and 2 of Staph. aureus, all of them 
isolated before¥treatment, were also tested; 1 of 
the former was¥inhibited by 0.4, and the other by 
12.5 microgm. per cubic centimeter, and the staphy- 
lococcal strains were both inhibited in a concen- 


Taste 6. Indications for Penicillin in Patients with Pneumonia after Treatment with Carbomycin. 


Case Caagsomycin Tuerary Inpication For Peniciiiin 
No. Berore Fiast Dose 
or Pewnicitu 
em, days 
1 7.0 2% Clinical failure; drug toxicity (diarrhea); persistence of pneumococci in 

sputum. 

alt 4.5 1% Clipless failure; pneumococci persisted in blood and sputum; meningitis 

13 14.0 5 Drug toxicity (nausea, vomiting and diarrhea); pneumonia improved. 

18 1.5 15 Tore mi ased ningitis discovered (blood and nal-fluid cu 
— 12 of penicillin; patient 14.48 hours E. 

19 11.0 3 Poor clinical response; pneumococci persisted in rusty sputum. 

22 6.0 Drug toxici ; A (nausea, vomiting and diarrhea); recurrence of fever; per- 

sistence Neumococci in sputum. 
23¢ 19.0 6 Clinical failure; persistence of pneumococci in blood and sputum. 
24 0.4 — (1 dose) Severe chill Ii hr. after dose; patient's condition appeared to be deteriorat- 
(i. m.) ing after the chill. 
39 14 Patie condition deteriorated progressi vel Ision after last dose 
(i. m.) * h 8 — pe first dose of — 

41 4.0 1% Nurse’s error (?), but patient's fever was increasing (temperature, 105°F.), 
and condition was getting ; pneumococci still present in sputum, 

42t 6.5 4 Clinical failure; bacteremia’ persisted. 

43 17.0 6 Slow clinical response; pneumococci persisted in sputum. 

*Oral unless otherwise noted. 


Case 11 (J. D.) and, Case: (E. T.) are ‘depicted igure N. Case 23 (W. L.) In Figure 3. 


streptococci and Staph. aureus that were pre- 
dominant in the original cultures persisted as the 
predominant organisms throughout the carbo- 
mycin therapy; in the patient with H. influenzae 
in abundance in the first sputum, these organisms 
were not found after 2 days and alpha-hemolytic 
streptococci became predominant in the sputum 
at that time. 

Various organisms not identified in the original 
sputum cultures subsequently appeared in moderate 
or large numbers, some of them in mixed cultures, 
in sputums obtained during and after carbomycin 
therapy. These included a large variety of coli- 
form organisms in 15 patients, alpha-hemolytic 
streptococci in 11, H. influenzae i in 10, enterococci 
and Staph. aureus, ‘each i in 3, beta-hemolytic strepto- 
cocci (not further identified) i in 2 and monilia in 1. 


Sensitivity Tests and Blood Levels 


Tests for sensitivity to carbomycin were done 
on 20 strains ot pneumococci; the minimum in- 
3 concentrations ranged trom 0.1 to 0.8 micro- 

gm. per cubic centimeter. Six strains were inhibited 
by 0.1, 5 by 0.2, 7 by 0.4 and 2 by 0.8 microgm. 
per cubic centimeter. In 1 patient a strain of Type 7 
pneumococcus isolated after 4 days of treatment 
required 4 times the concentration of carbomycin 
that was sufficient to inhibit the pretreatment strain 
of the same type tested simultaneously. In a second 
patient, strains of Type 2 pneumococcus obtained 


tration of 1.6 microgm. of carbomycin per cubic 
centimeter. 

Concentrations ot carbomycin in the blood were 
determined in several patients; the specimens were 
obtained at various intervals after therapy was 
started and at different times after oral doses of 
the antibiotic. The highest concentration found 
(by a two-fold broth-dilution method) was 0.5 
microgm. per cubic centimeter of serum or of citrated 
plasma; this concentration was found in a third 
of the specimens tested. Levels of 0.25 or 0.12 micro- 
gm. per cubic centimeter were found in 22 per cent 
and no carbomycin (less than 0.12 microgm., which 
was the lowest concentration detectable) could 
be demonstrated in 44 per cent of the specimens 


assayed. 
Indications for Substitution of Penicillin 

There were 12 patients in whom it was believed 
that continuance of carbomycin therap Py was not 
justified. Penicillin was given to each of these pa- 
tients in the hope of terminating the infection. 


The specific reasons for this decision in each case 
are listed in Table 6. 


Estimate of Benefit from Carbomycin 

An over-all estimate of the benefit derived from 
carbomycin was made in each case on the basis of 
all clinical and laboratory findings (Table 3). About 
half the patients were considered to have shown 


——— — — — —ñ—ů ä— — — — — — — — 
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a favorable response to therapy with this antibiotic. 
Dramatic clinical and bacteriologic effects compar- 
able with those observed quite regularly in similar 
patients with pneumococcal pneumonia treated 
with penicillin, aureomycin or terramycin and, 
in our limited experience, also more or less regularly 
with adequate doses of erythromycin (3.0 gm. daily 
by mouth) were infrequently observed; such a 
response, ascribable to carbomycin, occurred in 
only 6 patients. 


Resutts ix MiscELLANEous Cases 


The relevant findings in 5 patients who were 
treated with carbomycin for infections other than 
pneumonia may be summarized briefly. Two pa- 
tients were treated for staphylococcal infections, 
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2 for streptococcal infections and 1 for Escherichia 
coli septicemia and pyelonephritis. Only 1, a pa- 
tient with acute tonsillitis, possibly benefited from 
the carbomycin therapy. 


Case 8. Carbomycin was in of 500 
- intrapleurally on eac 


lococcal empyema 1 an old thoracoplasty. The 


tained in pure 
was started was sensitive to 1.6 mi 
and one obtained 3 


Case 16. A 66-year-old woman with Staph. aureus bacteremia 

and hritis was given 500 mg. of —— 
by 250 mg. every 3 hours for a total of 7 gm. in 3 days. 
Cultures of blood and urine remained positive at the end of 
this treatment. The patient was then treated with other anti- 
biotics, with some temporary improvement, but she died 2 weeks 
ire i obtained and 
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Case 17. A 61-year-old woman with f erysipelas 
treated with II orally every 3 hours. The. 
lesion extended slightly during the Ist day, but the patient 
remained afebrile deen hout and the lesion was mar im- 
iminary cultures of the nose, throat 


cutaneous lesion fa to y ytic tococci 
other pathogens. 7 


of carbomycin orally every 4 hours for a total of 9 gm. Fever 
subsided in 36 hours, and symptoms improved in 3 days. Hemo- 
lytic streptococci were obtained from pharyngeal cultures before 
and 24 hours after therapy was started; these were inhibited 


0.4 microgm. of cin cubic centimeter. The 

lel the beepital on the 4 day, and farther 
were made. 

Case 45. A man was started on carbomycin 
ae . mg. every 4 hours because of a history 


and fever and the finding of scattered rales in the lungs. 
The patient had chronic bronchitis with a mixed flora, but no 
thogens in the sputum. He proved to have pyelonephritis and 
mia; cultures of urine and blood before, during and after 
therapy with a total of 10.5 gm. of carbomycin were all positive 
for Esch. coli, which were resistant to more than 100 microgm. 
of carbomycin. Improvement followed treatment with aureo- 
mycin and streptomycin, to which the organism was 


Untowarp Errects 


The only untoward effects attributable to carbo- 
mycin given by mouth were gastrointestinal symp- 
toms; these were noted in 11 of the 43 patients who 
received the antibiotic by mouth. Nausea and vom- 
iting occurred in 5, diarrhea without vomiting in 4, 
and nausea, vomiting and diarrhea with abdominal 
cramps in 2 patients. In 8 patients these manifesta- 
tions began during therapy with doses of 500 mg. 
every 4 hours, in 2 others on doses of 500 mg. every 
3 hours and in 1 during treatment with 250 mg. every 
4 hours. In 4 patients these symptoms, coupled with 
inadequate response of the infection, were considered 
sufficient to warrant discontinuance of carbomycin 
and substitution of another antibiotic. One of the 
2 patients who received carbomycin intramuscu- 
larly had a chill after an initial dose of 400 mg., the 
temperature rising to 106°F; the second patient 
had a convulsion after a 200-mg. dose, the last of 6 
intramuscular doses. These reactions may have 
resulted from inadvertent intravenous injections 
in spite of the usual precautions to avoid them. 
No further carbomycin was given these patients. 


Discussion 


The clinical and bacteriologic results of carbo- 
mycin therapy in the patients with pneumonia 
referred to above indicate that this antibiotic is 
not highly effective in the treatment of such cases 
even when used in doses that approach the maximum 
that is tolerated by most patients. These results 
are distinctly inferior to those reported in similar 
cases by many observers with any of the effective 
antimicrobial agents now in use — namely, sulfa- 
diazine (or related sulfonamides), penicillin, aureo- 
mycin, terramycin, chloramphenicol and erythro- 
mycin. Persistence of pneu bacteremia 
in uncomplicated cases of pneumococcal pneumonia 


1 
— 
carbomycin or hromycin). The strain of Staph. aureus ob- —— 
ral fluid — carbomycin 
crogm. per cubic centimeter 
inhibited by 3.1 microgm. 
There was no significant effect on the clinical or bacteriologic 
findings, and improvement followed surgical drainage. 
cubic centimeter, but assays of random outs of urine obtained 
during therapy yielded concentrations of only 0.5 to 1.0 microgm. 
per cubic centimeter and only 0.12 microgm. per cubic centimeter 
was found in the plasma. 
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has not been noted during treatment with any of 
these other agents, but it has now been observed 
in several such patients while they were receiving 
carbomycin. In addition, pneumococci persisted 
longer in carbomycin-treated pneumonias than in 
those treated with any of the other effective agents 
mentioned. 

Since all the common bacterial pathogens that 
may cause acute pneumonia, with the possible 
exception of some resistant staphylococci, are more 
or less uniformly sensitive to all or most of these 
agents, and since particularly favorable clinical 
or bacteriologic results have not been reported 
with carbomycin in the treatment of various staphy- 
lococcal infections, including the 2 cases without 
pneumonia in the present study, there seems little 
reason to resort to carbomycin for the treatment 
of any pulmonary infections. Indeed, in view of 
the poor results obtained in several of the patients 
with pneumococcal pneumonia included in the 
present report and in the one from Syracuse, 7 it 
must be concluded that carbomycin is definitely 
contraindicated as the initial or only antimicrobial 
therapy in pneumococcal infections. 

use the activity of carbomycin against most 
strains or species of bacteria in vitro is independent 
of their sensitivity or resistance to the other anti- 
biotics that are in common use, with the exception 
of erythromycin, carbomycin might be reserved 
for the treatment of infections with carbomycin- 
sensitive organisms that are resistant to other anti- 
microbial agents or for patients known to be hyper- 
sensitive to those agents. This offers little scope, 
since resistance to all the other effective antibiotics 
in organisms that fall within the bacterial spectrum 
of activity of carbomycin have been uncommon, 
except for staphylococci and certain streptococci, 
and the effectiveness of carbomycin in infections 
with those organisms has yet to be demonstrated. 
Moreover, erythromycin, which has an almost 
identical antibacterial spectrum as carbomycin, 
has been shown to be appreciably more active in 
vitro against the great majority of strains": and 
also yields considerably higher concentrations in 
blood, urine and body fluids.“ >. 18, Erythromycin 
therefore appears to be preferable under such cir- 
cumstances. Furthermore, resistance to carbomycin 
or erythromycin may readily develop during ex- 
posure of many organisms, particularly staphylo- 
cocci, to either of these antibiotics, and cross re- 
sistance between the antibiotics is virtually com- 
plete. . 16 Nowever, even erythromycin may not 
give fully satisfactory results in pneumococcal 
pneumonia under certain conditions. 

The failure to demonstrate significant concen- 
trations with any regularity in the blood or urine 
of patients under therapy and the fact that favorable 
results appear to be less frequent with this anti- 
biotic than in comparable cases with other effective 
agents leave little in the way of bacterial infections 
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for which carbomycin can be recommended. The 
favorable results reported in some cases of urinary- 
tract infections! are inconsistent with the low and 
inconstant levels of carbomycin found in the urine 
of those patients or with the results obtained by 
others.!“ Moreover, since strains of pneumococci 
are among the most susceptible of bacteria to carbo- 
mycin, and since all other antimicrobial agents that 
are effective against gram-positive coccal infections 
have produced far superior clinical and bacterio- 
logic effects in patients with pneumococcal pneu- 
monia, it seems unlikely that carbomycin will prove 
to be very useful for the treatment of any bacterial 
infections. However, the inhibitory effect of carbo- 
mycin in vitro on certain protozoa, including E. 
kistolytica, and the favorable clinical effects re- 
ported in 5 cases of amebiasis'* suggest that the 
potentialities of carbomycin in this and related 
conditions warrant further exploration. 


SUMMARY AND CONCLUSIONS 


The clinical and bacteriologic effects of carbo- 
mycin in the treatment of 45 patients are reported. 
The results in 31 patients with pneumococcal pneu- 
monia appeared to be distinctly inferior to those 
observed with any of the antimicrobial agents cur- 
rently recommended for use in these infections. 
In several of these patients pneumococci persisted 
in the blood and sputum, and in 2 of them sup- 
purative complications developed during treatment 
with this drug. There were no favorable clinical 
or bacteriologic effects in 2 patients with staphylo- 
coccal infections. 

Concentrations of carbomycin in blood and urine 
during oral treatment, even with maximum tolerated 
doses, appear to be irregular and generally lower 
than those required to inhibit most of the common 
pathogenic bacteria that can be considered to be 
sensitive to this antibiotic. 

On the basis of the results in these cases and in 
those thus far reported by others carbomycin cannot 
be recommended as a useful antibiotic in bacterial 
infections and is considered to be specifically contra- 
indicated in the treatment of pneumococcal in- 
fections. 

Untoward effects were limited to the gastrointes- 
tinal tract; diarrhea or vomiting, or both, occurred 
in a fourth of the patients during oral therapy. 


We are indebted to Clare Wilcox and Marilyn K. Broderick 
for technical assistance. 
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SPIDER ANGIOMAS APPEARING DURING TREATMENT WITH TRIHEXYPHENIDYL 
C. Lawrence Hott, M. D.“ 


PORTLAND, MAINE 


RIHEXYPHEN IDYL ([1-piperidyl]-1-phenyl- 

l-1-propanol hydrochloride) is a 
relatively effective compound for treating the trem- 
ors and muscle rigidity of Parkinson’s disease 
whether due to previous encephalitis or cerebral 
arteriosclerosis.'* Untoward reactions include dry 
mouth, nausea, dizziness, blurring of vision, nervous- 
ness, tinnitus, generalized pruritus, vomiting, mental 
confusion, memory impairment and excitement. .. 
Pharmacologic studies on laboratory animals reveal 
that prolonged administration creates no significant 
alterations in blood sugar levels, phenolsulfoneph- 
thalein excretion tests for kidney function and 
bromsulfalein tests for liver function. Hepatic 
and renal disorders are reported as not representing 
contraindications to the use of the drug.“ Personal 
observations of a group of patients treated with 
the drug for relief of Parkinson’s disease due to 
cerebral arteriosclerosis revealed the development 
of untoward effects in the form of visual and auditory 
hallucinations, in a number of cases, and of pulsating 
spider angiomas in 2 cases, which are briefly de- 
scribed below. 


l-cy 


Cask Report 


Case I. Mrs. A. S., 
une, 1950, because of sy toms of heart failure of 
or 4 years’ duration. She ha had als also suffered from severe bronchial 
asthma and hay fever for 55 to 60 years. Extreme shortness 
of breath had increased in spite of an observation =e each at- 
tack of asthma had not been as severe as in former y 

The patient had had the 1 childhood illnesses; — 
to oaks, many flowers and strawberries had been demonstrated 
on skin testing. She had had diphtheria as a child, without com- 
plications, as well as many severe bronchial colds; purulent spu- 
tum had been present for a number of years but not for the past 
10 years. A complete hysterectomy and appendectomy had 
been performed in 1918, and tonsillectomy and adenoidectomy 
in 1928. She had had 4 pregnancies — 3 were full term, and 


*Junior attending physician, Medical Service, Maine General Hospital. 
is available from CG. Laboratories Division, American Cyan- 
mpany, New York 


1 terminated in a miscarriage. Her mother had had asthma and 
hay fever, as had a first cousin on the mother’s side. 
ysical examination showed a woman weighing 187 pounds. 
There was marked —— of the 717 5 — face and engorgement 
of the neck veins. mination of the lungs revealed poor aera- 
tion, definite intercostal retraction with respirations and diffuse 
asthmatic rales throughout. The heart sounds were distant; 
murmurs could not be heard because of the noisy respirations. 
Examination of the retinal vessels disclosed multiple arterio- 
sclerotic changes. The liver edge extended 3 fingerbreadths below 
the right costal margin. Pelvic examination was negative. Rectal 
examination demonstrated external hemorrhoids. 5 breasts 
were normal. No abnormal 
The temperature was 98°F., 
The b ure was 


was 
pulse was an — regular. 
r blood showed a hemoglobin of 13.8 gm. 


per 100 cc. (95.2 cent), a hematocrit of 55 per cent and a 
vhite-cell count of 7600, with 66 per cent neutrophils, 27 per cent 
— 4.6 — cent monocytes and 2.4 per cent eosinophils. 

imentation rate (Wintrobe method) was 2 mm. 

per hour. The urine was clear, * and acid, with a specific 

gravity « of 1.015, and contained 75 mg. of albumin but no sugar. 

— casts and 10 to 15 

w —— r power 8 gave a +++ guaiac re- 

A Pap anicolaou smear of the cervix was normal. A com- 

plete ale —— work-up, including an upper gastrointestinal 

rium enema and sigmoi ic examination, was nor- 

mal. X-ray study of the heart revealed a 30 per cent increase in 
the transverse diameter. There was prominence in the region 

the pulmonary artery, especially on the left. The lung 

ward to both lung fi 

The patient was digitalized ſully — — ammonium 
— 2 . low-sodium diet was 
uresis was dramatic — without the use 1 

— diuretics. The weight decreased to 1 
most alarming situation as viewed by the patient and her family. 
(“Loaded with cancer” was their single consideration as cause 
of the * loss, so pleasing to the physician.) As the more 
— 7 symptoms res attention was called to a rhythmic 
tremor of more marked on the left, with a sug- 
gestive tremor of the head. The patient was started on trihexy- 
phenidyl, beginning with a dosage of 2 mg. a day, with a gradual 
increase to a maximum of 12 mg. a a At the end of 10 pam 

she called by telephone to the onset of an extensive 
Examination revealed multip —— pale pulsating spider angio- 
mas over the whole face, neck 2 

were literall hundreds of pe 4 angiomas on the 
face alone. Since digi ammonium chloride were thought 
be unlikely causes of such a constitutional upset, trihexypheni- 

ace the ation Le 

, 10 —— of this paper, Le Winne has described gynecomastia 


out- 


- — 

12 

13 

14 

15 

1 

17 

19 
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was presumptively incriminated as the causative agent. 
drug was accordi y stopped, and within 3 weeks all traces 


of the angiomas had disappeared. The patient * been under 
= observation since the 1 of the angiomas in 

arch, 1951. At no time has there been the slightest suggestion 
of reappearance of this type of skin lesion. 


Case 2. W. L. M., a 71-year-old man, was first seen in August, 
1951, with the chief complaint of rheumatic symptoms 1 
imately 1 year previously and characterized by painfu 
swelling and stiffness of most of the muscles and joints of the 
„particularly those of the fingers, hands, wrists and shoulders. 
He had also observed an unsteadiness of his gait and of his ey 
Mandl an associated tremor dating back approximately 3 


"The patient had had the usual childhood illnesses. 
been no serious diseases of a 
had occurred 1 year previ 
high fever accompanied by athe or Tirion. is father 
had died at the age of 76 of some prostatic condition; his mother 
had died at the age of 72 of chronic heart failure; a brother and 
a sister were living and well. ener 
for over years. 

Physical examination showed a man eek and of bo 


tortuosity, arteriovenous nicking and 
nthe caliber of the ari 


basis “Ty a thoracic — et out 


usely reddened. No abnormal adenopathy was 
lungs were clear and resonant. The heart sounds were of fair 
quality and no — — 1 — 1 Examination of the 
bdomen were normal. 


a 
examination — a ag firm, ‘but not hard, slightly 
prostate. No masses — 5 felt in the rectum. 

The temperature was 98.2°F., gad thn pulse and 
The b pressure was 190/110. 

Examination of the blood showed a hemoglobin of 15.1 gm. 
100 cc. and white<ell count of 760, = 
73 per pocytes. The un 25 pe cont 5613. slight 
monocytes. urine ha e gravity with a 
trace of albumin but no sugar. The sediment contained no 

On August 14 trihexy l, beginning with a dose of 2 
mg. a day, was s is was increased over a week’s time 
to 2 mg., four times a day for a total of 8 mg. a day. On September 
4 the Within 1 week 
the patient “dazzled” Muah, to focus his eyes 
and a rough, dry, sore throat. His face was fl — 2 — 
were wide. The tremor see except u 
— The dosage was diminished to 4 to 7. 77 mg. a day — 
“aye irritated was further decreased to 

ov 
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anterior portion of the chest. Because of this ana the persistence 
of a dry, raw throat and mouth, medication was changed to cara- 


miphen hydrochloride, with some improvement in the dryness 
and rawness of the mouth but an apparent increase in tremor 
and unsteadiness. Within 2 wee spider angiomas had 

oo color, and at end of 1 month they had 


Discussion 

The appearance of pulsating spider angiomas 
in 2 patients taking trihexyphenidyl medication 
suggested that the drug was the causative agent 
since a disappearance of the skin lesion followed 
cessation of this medication. Although liver-function 
studies were not done, the familiar relation between 
appearance of angiomas and a state of hepatic in- 
sufficiency suggests that liver function was at least 
temporarily deranged. One suspects that the estro- 
gen level in the circulating blood stream of these 
patients was elevated. This appears to be one of 
the currently accepted reasons for the appearance 
of spiders in pregnancy, chronic hepatic insuffi- 
ciency, acne vulgaris and anovulatory amenorrhea, 
and during the adolescent period of both sexes. 


SUMMARY 


Two cases of pulsating spider angiomas during 
trihexyphenidyl medication for Parkinson’s dis- 
ease due to arteriosclerosis are presented. The 
possible connection with temporary liver derange- 
ment is briefly discussed. 
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Artuur W. AllEN, M. D. 


BOSTON 


HIS title was used by Harvey Cushing in his 
address at the opening of the Allen Memorial 
Building of the Cleveland Medical Library Asso- 
ciation on November 13, 1926. That I should quote 
this great scholar, teacher and bibliophile seems 
appropriate, particularly since Cushing was greatly 
interested throughout his lifetime in the Boston 
Medical Library. He recognized the significance of 
such an institution in any teaching community, 
and was himself a great collector of medical litera- 
ture. Associated as he was, in his formative years, 
with Osler, Welch, Halsted and Kelly, it is easy 
to speculate on the influence of these older great 
physicians in sparking the tinder in Cushing’s 
imaginative and fertile mind. Natural ability, the 
urge to learn and teach, hard work and constant 
application eventually elevated him to the enviable 
position of “the greatest living man in medicine.” 
Although his scientific contributions were original, 
basic and of lasting importance, his biographic and 
historical writings are magnificent. The ease with 
which Cushing’s works can be read and enjoyed 
is a result of the enormous and painstaking effort 
that he put into them. 

It is not my intention particularly to eulogize 
Cushing but to emphasize the part of a great medi- 
cal library in the development of men and in the 
progress of medicine in the community. Every 
medical student should be looked upon as a po- 
tential source for the advancement of knowledge 
in the prevention and cure of the diseases to which 
mankind is heir. Teaching institutions, hospitals 
and research workers are all dependent on an ade- 
quate and available supply of reference books and 
journals. Without these, new and important con- 
tributions would be delayed, and recorded data of 
significance would be overlooked. 

It was natural that physicians early in the his- 
tory of Massachusetts should bring together their 
own few books on medical subjects and join forces 
in reading them. They gathered first at each others’ 
homes and furthered their knowledge, scant though 
it seems today, by discussion and interchange of 
what they had learned from books and from the 
behavior of their patients. The first recorded data 
concerning the early history of the Boston Medical 
Library refer to 1805, when a formal private medical 
library was organized. After twenty-one years, 
normal growth made it necessary to find a fixed 
depository for increasing material. The Boston 
Athenaeum took this collection and cared for it 


*Presented at the annual meeting of the Massachusetts Medical Society, 
Boston, May 21, 1983, 
President, 


Boston Medical Library. 


until it was transferred to the present Boston 
Medical Library in 1928. 

The first home, being two rooms at 5 Hamilton 
Place, was outgrown in a period of three years. In 
1878 the former residence of Dr. Samuel Gridley 
Howe, at 19 Boylston Place, was acquired and 
housed the Library until 1901, when the building 
now in use at 8 Fenway was constructed and made 
ready for occupancy. Dr. Howe’s interest in afflicted 
children — the blind, the deaf and the mute should 
be familiar to many. It was his early efforts to 
salvage these unfortunate members of society that 
finally resulted in the great Perkins Institute for 
the Blind. His wife was Julia Ward Howe, whose 
fame in the “Battle Hymn of the Republic” days 
somewhat eclipsed that of her distinguished husband. 

In Farlow’s History of the Boston Medical Library, 
privately printed by the Plimpton Press in 1918, 
are to be found many interesting and authentic 
details about the beginning and development of 
this institution. Descendants of the original found- 
ers are to the present day active in a continuing 
interest and devotion to this important collection 
of medical books and papers. It has been said that 
“books breed books,” and so it seems. The growth 
has been phenomenal. In 1877 the Library was in- 
corporated, and shortly thereafter an inventory 
revealed 8000 volumes and 5000 pamphlets. Now 
it has 218,634 volumes and 155,642 pamphlets 
catalogued, and an estimated 100,000 additional 
items yet to be filed, so that the Library stands 
third in size among the medical libraries of the 
United States, surpassed only by the Armed Forces 
Library in Washington and the library of the New 
York Academy of Medicine. Size, however, is of 
relative importance only, compared to the numerous 
collections and volumes not to be found elsewhere. 

One may question the need of so many books. 
Are there many duplicates? Are they all still use- 
ful? What of their relative importance? These 
questions cannot be answered accurately. Some 
duplications are necessary, and some are con- 
stantly being weeded out and sold. From thousands 
of old and useless duplicate journals, pamphlets 
and some worthless volumes, there is actually a 
steady small income, since they are sold for old 


paper. 

Shortly after the building at 8 Fenway was oc- 
cupied, much discussion arose regarding the name. 
Some of the fellows, preferred then, as some do 
now, the title of Academy of Medicine.” It is ob 
vious that the Library has in the past { ilfilled, 
and does so now, all the activities of other medical 
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academies. From this source all the New England 
states are served almost exclusively, with the ex- 
ception of Connecticut, where proximity to New 
York makes a turning in that direction more 
feasible. From the beginning, throughout the years 
and now, this library has been the center of medical 
progress and graduate education. Since a change 
of name would have entailed considerable legal 
difficulties, it did not appear reasonable in the early 
years of the century to carry this out. It still does 
not seem important, since the name itself matters 
little. Actual service to the public and the pro- 
fession of medicine would probably not be in- 
creased or broadened by any such change. 

There has always been a close relation between 
the Massachusetts Medical Society and the Library. 
Early organizational discussions concerning the 
Library took place in the rooms of the Society. The 
Society rented space for its headquarters from the 
Library for many years, and still holds its larger 
meetings in the Library’s auditorium. It was not, 
however, until 1947 that the Society voted to join 
forces completely with the Library so that now all 
fellows of the Society are members of the Library. 
This has been a boon to both organizations. Al- 
though some of the Fellows of the Society may use 
the Library little, they are supporting a basic re- 
quirement of medical progress. The potential 
of this aid to medical students and young doctors 
is incalculable. Physicians give much free service 
that a few consider to be their fair share in the care 
of the needy. As a matter of fact, practically all 
give liberally to charity in addition — often in 
greater proportion than other segments of society. 
Of this, they are justly proud, and believe that, as 
physicians, they stand out in any community 
primarily as good citizens. 

For many years the Massachusetts Medical 
Society had been accumulating a fund to establish 
a permanent home. After a careful survey of the 
problem as a whole, by competent experts, it was 
decided to purchase the building adjoining the 
Library and to remodel the interior for this purpose. 
Now, at 22 Fenway, the Society has a spacious, 
delightful house for its headquarters. This venture 
has been entirely successful and satisfacto: y. At 
last there is adequate space for the increasing work 
of the Society. Its connecting door to the Library 
brings these two great organizations permanently 
together. 

Much study was first made to determine the im- 
portance of the Library to the community. Facts 
regarding the soundness of the building itself and 
its adequacy for the present and future accumula- 
tion of books and other important medical items 
needed to be assembled. Much of this research was 
done before the Society finally decided to make the 


adjoining building into its permanent headquarters. 
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It was found that the present Library building was 
structurally sound; its architects had planned with 
vision, and well. The Library had been foresighted 
enough to purchase an additional lot of land on 
which was constructed, in the late 1920’s, a fine 
stack wing. Although only the main floor and two- 
and-a-half modern stack levels were completed, 
there is adequate space for six-and-a-half more 
stack levels. This space, when properly equipped, 
will store all present books safely and conven- 
iently, and allow for the normal growth of the 
Library for another quarter of a century. Although 
one may conjecture what will happen beyond that 
time, it is admitted that twenty-five years is the 
limit to the foreseeable future in such a project. 

It was interesting that there has been a 60 per 
cent increase in use of the Library in the past five 
years. This has been accomplished without addi- 
tional staff, making difficult the maintenance of as 
good service as the Library would like to offer. 
In the same period comparable medical libraries did 
not increase in use but struck a plateau or actually 
suffered a reduction in their demand for service. 
Naturally, the possibility of a still further increase 
in the use of the library is a matter of interest. 
The peak of service needed in the community may 
have been reached, but it appears that still greater 
demands must be provided for. 

There has been considerable inertia in recent 
years in keeping the importance and needs of the 
Library before the public. The other medical 
charities in the community, as well as nation-wide 
movements, have occupied interest. Therefore, the 
Library has failed to receive its fair share of sup- 
port. This situation came about insidiously, and 
in such a manner than no one can be blamed. At 
present, however, the Library is faced with a serious 
dilemma: it cannot possibly give adequate service 
to the medical schools, hospitals, physicians, stu- 
dents, research workers and the public without 
radical changes and adequate financial aid. Much 
of the small endowment of approximately $300,000 
was given for specific purposes, leaving the income 
for general expenses far too low to increase the staff 
or to compensate adequately the few devoted 
workers. The annual budget is barely enough to 
keep the Library going, and allows for no improve- 
ments whatever. This situation must and will be 
corrected. 

Capital, sufficient to complete the stacks and get 
the books into modern and efficient locations, must 
be found at once. The periodical room must be 
finished to conform to the beautiful and spacious 
Holmes Hall reading room. Concessions are to be 
made to the building commissioners. These repre- 
sent the immediate and urgent needs. To follow 
closely, a long-range program has been developed 
to ensure further basic improvements in the build- 
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ing and to increase the endowment so that more 
staff members can be employed. This will make it 
possible to keep the Library open all evenings of the 
week and provide for better service to the increas- 
ing number of eager and sincere seekers after 
knowledge. 
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A realization of the worth of this institution is 
now apparent, and a restitution of the pride that 
the community formerly had in it. This attitude 
must be maintained in the future. I am certain 
that the Library’s duty is clear, and that co-opera- 
tion will be universal. 


MEDICAL PROGRESS 


THE EFFECT OF AGING OF POPULATION ON GENERAL HEALTH PROBLEMS (Concluded)* 
Rosert T. Monroe, M. D. f 


EART disease occurs in some form and degree in 

the majority of aging men and women (Table 6). 
Many of the greatest advances in internal medicine 
in recent times have been made in this whole area, 
and though heart disease remains the leading cause 
of death, enormous improvements have been made 
in lessened disability and longer life expectancy. 
Only a few points need to be emphasized here. Most 
important is the fact that old people with heart 
disease are not constantly in danger or disabled 
by it. Heart failure and coronary-artery occlusion 
are serious; they may be fatal, but if life continues, 
compensation is regained and a scar settles down. 
The chronic disease persists, and yet the heart 
does a more or less satisfactory job for years. There 
is no way of predicting when, if ever, a second coro- 
nary occlusion will come; it is cruel and futile to 
proscribe all activity of mind and body because 
there has been one. There is more to a person than 
his heart disease; in working with him toward the 
best general health and performance, the physician 
often finds that the heart also does better. Another 
point of interest is the fatigue that weighs on pa- 
tients who have recovered from heart failure or 
a coronary occlusion without heart failure. It per- 
sists for months; it is greatly in excess of effort; it 
does not seem to be due to malnutrition unless it 
may be a protein deficiency; and in old people it 
is peculiarly depressing. Tests of the efficiency 
of the heart need to be improved. The standards 
of vital capacity may have to be modified for aging 
people, or allowance made for awkwardness and 
physical unfitness, but even as it is now tested, 
it is a simple and useful guide. Perhaps the bal- 
listocardiograph will do better. In treatment, it 
is well to remember that it is not wise to apply 
the therapy of acute cardiac situations to all who 
have heart disease or for indefinite periods, with 
the possible exception of digitalis. The low-sodium 
diet, the rice diet and the low-cholesterol diet have 
their uses, but when they are imposed continuously 
“From the Medical Clinic, Peter Bent Brigham Hospital, and the De- 
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they can lead to malnutrition. This is especially 
true of old people, in whom nutritional failure is 
common and attended by serious mental and physi- 
cal effects. Is it good to lecture old people, publicly 
and incessantly, on the need for going slow? Do 
too many of them go fast? And are timid, dependent, 
old people what the specialist in geriatrics is striving 
to produce? The better aim is to help them perform 
well and confidently. 

Chronic peptic ulcer of the stomach or duodenum 
is one of the friendlier chronic diseases. It does 
not increase in size or severity, though it remains 
for the life of the patient. Its spectacular compli- 
cations, hemorrhage, obstruction and perforation, 
are not as common in the later as in the middle 
years. The patients do not have more vascular 
disease than others of their age. Their life expec- 
tancy is not lessened. They have long periods of 
remission. By the time they reach old age the ex- 
citants that cause rela such as overwork and 
worry, have faded, and they find relief in simple 
rules of health, meals at regular hours, adequate 
rest and exercise. Prescriptions of diets and ant- 
acids need not be complex. Acute blood loss can 
be managed at home if there is some responsible 
person in attendance and a hospital not too far 
away should the situation become worse; indeed, 
intensive hospital care and sudden restoration of 
blood and fluids seem to prolong convalescence 
in some cases. 

Gallstones are more common in both men and 
women in their old age than is usually realized 
(Table 6). It is hard to believe that any medical 
management of them is of any value. In the Peter 
Bent Brigham Hospital series, the hospital mortality 
of old people with gallstones was 34 per cent, where- 
as the hospital mortality for all the patients was 
only 23.6 per cent. There were 455 patients who 
knew that they had gallstones and were not operated 
upon; of these, 28 died wholly of causes produced 
by the stones and 53 others died of other diseases 
with contributions from the stones. This is a medical 
mortality rate of 17.8 per cent, which far exceeds 
what should be expected from surgery. Gallstones 
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seem to enhance cardiac manifestations in old pa- 
tients who have heart disease, such as angina and 
auricular fibrillation. Gallstones and their manage- 
ment increase nervous indigestion. Cancer of the 
biliary system is not found without them. For 
all these reasons it is good practice to insist on chole- 
cystectomy soon after the presence of gallstones 
has been established, and not to wait for compli- 
cations. 

Chronic nephritis is curiously uncommon in old 
people The glomerular type is rare, for the kidney 
tends to become a tubular organ as age progresses. 
Most of the cases are of the vascular type and are 
associated with heart disease. There seems to be 
less uremia than there used to be, and death in old 
age from renal failure is unusual. Pyelonephritis 
is a more troublesome form of kidney disease, almost 
always with infection of other parts of the genito- 
urinary system and with mechanical faults such 
as stone, relaxed pelvic floor and hypertrophy of 
the prostate gland. 

Hypertrophy and cancer of the prostate gland 
are important reasons for the inferior situation 
men in the seventh and eighth decades of life so 
far as health and life are concerned. Hypertrophy 
is not as common as the inexperienced examining 
finger reports, but still perhaps a fourth of the men 
over 61 years of age are affected. How much it 
disturbs them and how long they should go without 
surgical removal are matters that are unsettled 
today; my inclination is to advise surgery earlier 
and more generally. In the Peter Bent Brigham 
Hospital medical cases, the hospital mortality in 
221 patients operated on was 23.5 per cent, — the 
same as the general hospital rate, — but of the 
larger group not operated on, 4 per cent died of 
prostatic disease, and 27.5 per cent more died in 
part of prostatic disease. Cancer of the prostate, 
though often detected after metastases have oc- 
curred, has come under a surprising degree of control 
by the removal of sources of male-sex hormone and 
the administration of female-sex hormone even when 
the original focus is allowed to remain. 

The Peter Bent Brigham Hospital series may 
be in error in the incidence of diabetes mellitus in 
old people. It was found in 6.8 per cent of the men 
and 13.2 per cent of the women, and probably few 
cases were missed. But the thirty-year survey, 
which ended in 1943, had fewer patients who were 
always treated with insulin than any later group 
will have; there should be more and more well trained 
diabetic persons entering old age now, and they may 
modify the clinical picture somewhat. Neverthe- 
less, diabetes seems to be a mild disease in old people. 
Acidosis is uncommon, and coma is rare. Arterio- 
sclerotic disease of the brain, heart and legs accom- 
panies diabetes in many cases, with unfortunate 
results, but the association of the two conditions 
must not be overemphasized. In my series of cases, 
40 per cent of the men and 28 rer cent of the women 
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had no clinical arteriosclerosis anywhere. Since 
the carbohydrate defect is not great and immediate 
regulation is not urgent, and since large doses of 
insulin have precipitated occlusions in cerebral and 
coronary arteries, and have caused abnormal motor 
and mental reactions, it seems wise to modify diet 
first and to be guided by urinary output of sugar 
more than by the level of glucose in the blood. Many 
obese elderly persons with diabetes need no more 
treatment than a loss of weight and some exercise 
and added vitamin B complex. If weight reduction 
proves difficult, one can be sure that the diabetes 
is unimportant. 

Malnutrition is a commoner and more serious 
problem in old age. Only 20 per cent of the men 
and women in my series over the age of 61 were 
moderately overweight, and only 10 per cent could 
be called obese, whereas 30 per cent of the men and 
20 per cent of the women were definitely under nor- 
mal weight. Nutrition is easily assailed by many 
chronic infections and diseases that impose in- 
activity. The amount of weight lost by an ede- 
matous cardiac patient is surprising when com- 
pensation is restored. The demineralization of 
bones in plaster casts and on rest in bed is recognized; 
osteomalacia and osteoporosis are fairly common. 
But there are other enemies too, such as the absence 
of teeth and the presence of diseased or poorly placed 
teeth. Appetite changes when a job, with its regular 
hours and discipline, is gone. Sadness makes one 
person a skeleton and another a glutton. People 
who enter homes for the aged or public almshouses 
and eat with others who are like what they will soon 
become, have little zest in eating; so do those who 
have to eat alone, at home or in unfriendly res- 
taurants. Alcoholism is resorted to by some aging 
people as a release from sorrow or loss of job. Food 
fads and fears find an eager audience in old people. 
Therefore, the prescription of a normal diet is proper, 
but it does not go far enough. Vitamin supplements 
are attractive. The really important therapy of 
malnutrition is unorthodox. It is independence, 
exercise, occupation, friends to eat with, a good 
place to live in and good care of disabilities. 

Atrophic arthritis rarely begins in old age. Most 
of the patients suffer only from the mechanical 
faults and muscle atrophy that were incurred earlier 
in life. Mild exacerbations of the disease in the 
joints may follow infections of the respiratory tract 
or a state of malnutrition. Cortisone and ACTH 
should not be employed because in these old people 
it causes high blood pressure and psychotic states. 
Hypertrophic arthritis can be found by physical 
examination or by x-ray. study in all old people. 
It seems to be productive of no real difficulty except 
in the hip joint (malum coxae senilis). Myalgias 
are common from many causes — bursitis, fibrositis, 
sprains, awkward use and physical unfitness. 

Cancer was found in 13.9 per cent of the Peter 
Bent Brigham Hospital series, which disregarded 
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minor growths on the skin because of lack of data. 
The peak of incidence of cancer in women is reached 
before the age of 65; in men it comes at that time 
owing to the frequency of prostatic growths. I 
know of no formula that will reveal the presence 
of cancer better than the constant awareness on 
the part of the family medical adviser that it may 
be there and the search for it by frequent, thorough 
physical examinations. How far the search should 
go involves the art of medicine as well as the cost. 
Cytologic studies and x-rays are expensive; they 
leave some sites possible cancer unexplored. 
Education of the public to submit to examinations 
must be done in a manner that will arouse neither 
unnecessary fear nor impossible hope. Treatment 
should be thorough, even daring, for cancer grows 
slowly in old bodies, and palliative measures can 
lighten the burden of the months or years that 
remain. 

A more serious handicap in the management of 
the health problems of aging people than lack of 
information about their diseases is the lack of facili- 
ties for their care. At present when old people are 
sick they are treated at home, or they must go to 
a hospital, a nursing or old-age home or other insti- 
tution. All these have serious objections. 

Good general hospitals should be available to old 
people for surgery and for expensive medical studies. 
They are, but there are too many old people in 
them. The Peter Bent Brigham Hospital statistics 
showed that, in 1913, 6.2 per cent of the medical 
admissions were patients over 61 years of age. 
In 1943 this proportion had risen to 20 per cent, 
and a spot survey last fall showed about 40 per cent. 

experience of one hospital is not necessarily 
that of others, and other factors enter in such as 
the growing use of Veterans Hospitals by young 
adults and the control of infectious diseases without 
resort to hospital care. Nevertheless, it seems clear 
that old people are found in hospitals far in excess 
of their proportion in the total population. This 
constitutes a great strain on the hospitals, for many 
old people cannot pay their full cost and few hospi- 
tals are financially able to absorb the difference. 
Nor have the professional staffs of the hospitals 
been eager to study geriatrics intensively. The old 
people are even more unhappy about it because 
the cost of two weeks’ hospitalization takes a large 
share of their gross annual retirement income. Many 
of them cannot afford to keep up payments on Blue 
Cross and Blue Shield when they are allowed to; 
the price of new subscriptions at that time of life 
is several times greater. processes of study 
can be exhausting, and to misunderstood people 
they may be emotionally disturbing. When they 
are discharged from the hospital, continued care 
at home is commonly so inadequate as to require 
nursing help or a stay in a nursing home. Three 
experiments must be made. One is the creation 
in cities of simple hospitals with reduced charges 
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that can handle those who have illnesses that do 
not demand complicated studies and those who 
need short-term care in convalescence from opera- 
tions and fractures. Another is to see what is the 
actual cost of a prepaid medical care insurance 
program for a large cross section of aging people 
and what device other than charity may be found 
to help in payment. The third is the development 
of geriatric clinics in teaching hospitals as foci of 
investigation.'® 

The mounting burden on mental hospitals of old 
people committed to them has been commented 
upon, and also the probability that the burden 
would be decreased if it were possible to institute 
medical and rehabilitation services therein. The 
average age of the old patients on admission appears 
to be greater than formerly, implying that these 
hospitals are being used for what they can do under 
existing circumstances — namely, furnish custodial 
care. They are somewhat comparable to the 
chronic hospitals that are adjuncts to county or 
state homes or alms . Terminal care, letting 
nature take its course with a minimum of assistance 
from physicians, nurses, dietitians, occupational 
and other workers and trustees, is sometimes justi- 
fiable; more often it is not, and waiting for the end 
is a grim job for patients and relatives. There are 
a few places in this country — notably Pittsburgh 
and New York City — where chronic hospitals are 
taking long steps forward. Excellent work in Eng- 
land has been done by Dr. Marjorie Warren and 
others in improving similar conditions, reducing 
incontinence and restoring personal hygiene and 
pride; a recent paper by Nisbet’? has reviewed it. 

Nursing homes have become an established fa- 
cility for long-term care in many parts of the United 
States, particularly in New England. In Massachu- 
setts there are over 600 licensed nursing homes, 
the great majority of whose guests are old, and 
there are also about 800 boarding homes for old 
people, licensed in nearly the same manner. A few 
of them are good, and a few can command $10 a 
day or more, with nursing services extra. Most 
of them operate in buildings that were not made 
for their purposes and not altered sufficiently to 
be efficient or safe even though they have to meet 
fire-prevention laws; four have burned elsewhere 
in the United States in the last two years, with the 
loss of many lives. Most of them have furniture 
poorly adapted for use by invalids. Most of them 
are privately owned and without capital resources. 
Since most of them care for patients supported 
by public welfare or private charities on fees that 
do not meet costs that have risen greatly with in- 
flation, they have had to balance their accounts 
by crowding patients together. Not more than 
one home in eight has adequate nursing service; 
nursing assistants have been scarce since stores 
and factories lured them away. Food is abundant, 
but diets are not optimal nor are the meals sociable. 
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The homes are not visited often enough by physi- 
cians. Social-work rehabilitation, recreation and 
connections with neighborhood living are minimal. 
Nevertheless, the great majority of them perform 
acceptably an indispensable task. Patients and 
relatives choose them eagerly in preference to public 
institutions. The men and women who run them 
deserve admiration and support. Suitable con- 
struction and equipment, active association with 
hospitals, and provision for convalescence in all 
its phases should turn ‘them into attractive and 
competent medical-care units. 

Homes for the aged administered by churches, 
private and fraternal foundations linger on as exam- 
ples of what genteel charity used to be. A very few 
of them, notably those under Jewish leadership in 
Chicago, Cleveland and New York City, are vig- 
orously aware of values hidden in failing old people. 
Most of them are so short of funds, so restricted 
in membership because of sex, religious affiliations, 
character and freedom from disease and financial 
means and so oriented toward the simplest custodial- 
care living that the wonder is that they have any 
devoted apologists today. Old people do not perform 
well as human beings when they resign the manage- 
ment of their lives to others and commit themselves 
to almost exclusive association with people similarly 
old and defeated. It is unrealistic to hope that old- 
age homes can be transformed. They will remain 
useful in a narrowing area, just as public almshouses 
continue to care those who cannot or do not 
wish to qualify for private homes. ‘ 

The important fact forgotten in discussions of 
old people is that the great majority of them live 
out their lives in their own homes. The sum of all 
the people over 61 years of age in Massachusetts 
who are confined to public or private old-age homes 
and nursing homes and mental institutions does not 
equal 5 per cent of that age group. A survey based 
on the 1950 census! showed that 94 per cent of the 
aged live in households, three fourths of them in 
their own establishments and one fourth in the 
homes of nonrelatives. In England, too, 95 per cent 
of old people live in private dwellings.'® These are 
the people with whom one deals in every-day life 
and whose health problems in all their aspects 
should be studied intensively. The institutionalized 
5 per cent are to be provided for, but forward-looking 
preventive medicine will concentrate on the 95 per 
cent. And, again, the general practitioner comes 
forward as the main resource for a task whose clien- 
tele is so vast and so dispersed. So far as I am aware, 
home-care medical experiments based on hosritals 
and public clinics do not deal effectively with homes 
that are composed of one person, which is often 
the case of the aged. 

The economic situation of the 95 per cent of aging 
people who live independently has a great deal to 
do with the manner in which they handle their 
health problems. A brief summary of the facts as 
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given in a bulletin from the United States Depart- 
ment of Labor“ shows the condition in 1950. The 
median income of 4,800,000 families whose head 
was 65 or older was $1903; this was 57 per cent less 
than the median income of head of families of all 
ages and 58 per cent less than that of families whose 
heads were aged 55 to 64 years. This is a drastic 
reduction in circumstances from what they had 
been used to, and doubtless it takes place rather 
abruptly in early old age. Since head of family 
implies wife or other dependent, a budget of less 
than $2000 is marginal for city dwellers. 

Stated in a broader way, on the basis of money 
income regardless of home status, the median income 
of men 65 years of age or older was $986, which is 
only 38 per cent of the money income of all men 
over the age of 14 years. Twenty-five per cent of 
the men 65 years and older had money incomes 
of less than $500 a year; 50 per cent of them had 
less than $1000, 71 per cent less than $2000, and 
only 2 per cent more than $10,000 a year. Of the 
women who had money incomes, the median at 
65 years and over was $531, or 55 per cent of that 
of women of all ages; the income was less than $500 
for 47 per cent, less than $1000 for 82 per cent and 
less than $2000 for 93.5 per cent. Only 0.4 per cent 
of women over 65 had incomes greater than $10,000. 
Ten per cent of all men, young and old, had no 
money income, but 45 per cent of women 65 years 
and more had no money income. That is better 
than the situation of all women over the age of 14, 
57 per cent of whom were without income, which, 
of course, means that their task of running husbands 
and children is rewarded in a different way and 
their improved showing in old age discloses their 
widows’ returns from insurance and estates. 

This grim summary looks even worse when the 
sources of money income are identified. Earnings 
from employment come to only 40 per cent of the 
6,000,000 men 65 years of age and over, and to 
21 per cent of the 6,700,000 women (this figure is 
said to include wives of workers). Outside source; 
of income came to very few men but to 30 per cent 
of the women. All the others received incomes 
to which they had contributed nothing or a mode- 
rate amount. Old Age and Survivors Insurance, 
a contributory benefit, came to 28.3 per cent of 
the men and 19.4 per cent of the women. Veterans’ 
compensation and other federal retirement programs 
came to 10 per cent of the men and 9 per cent of 
the women. Public welfare and Old Age Assistance 
supported 21.6 per cent of the men and 21 per cent 
of the women. 

The majority of the aging population, therefore, 
are unemployed and living on what is generally 
called charity. Charity is considered a good thing, 
particularly by those who give it; it is often neces- 
sary, and physicians have always known the joy and 
the art of administering it. But it is a serious criti- 
cism of the economy as a whole that the last third 
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of life should regularly require it. I cannot help 
believing that this general need for charity is re- 
sponsible for a great deal of poor mental and physical 
performance in old age. 

The acceptance of charity may stop a drive to 
recover thoroughly from illness. It increases 
degree of disability caused by chronic disease. It 
lessens a man’s status in his own eyes — often, too, 
in the eyes of others. It creates dependency; when 
that persists, fear of return to independence easily 
follows. Of course, not all old people hate it; neither 
do all children or adults. The desire to be supported 
without effort is an immature longing. But many 
old people have been taught by life that one does 
not get something for nothing without cost to some- 
one. In their middle age and their independent 
old age they are so horrified at the prospect of 
having to take charity and thereby surrender full 
control of themselves, that its hazard is before them 
daily, hindering the handling of their jobs, their 
budgets, their diseases and their associations with 
the community. They resent the rising costs of 
charity to which they must contribute. They dislike 
the public servants who pander to old people by 
advocating larger benefits earlier in life regardless 
of need and the professional well wishers who under- 
take to manage and direct the old people to whom 
they deal out money and services. 

Poverty without charity purchases independence 
and moral stature at great cost. Symptoms of dis- 
ease may be ignored because the expenses of diagno- 
sis and care are too heavy. A good diet may be 
scamped for other budgetary needs. The old home 
may be lived in long after the physical and economic 
means to keep it well are exhausted. Vacations 
may be abandoned because the customary resorts 
do not fit present capacity to pay. Calls may be 
limited to clean-shirt day. A cheap home is ac- 
cepted with isolation from unpleasant surroundings. 

Unemployment among older workers has grown 
steadily for over half a century.“ 20 It lessened 
during World War II and Korea, but the popular 
forces strongly favor it. The argument that won 
the passage of the Old Age and Survivors Insurance 
and Old Age Assistance laws was retirement at 65 
as a means of displacing the old with the more de- 
sired young people. Since then pension schemes 
of all sorts have multiplied. There is grave doubt 
whether they are able to furnish sufficient money 
to keep the retirants without further efforts on 
their part or supplementation from other sources. 
For example, the average payment under Old Age 
and Survivors Insurance is now probably about 
$45 a month; its cost (1950) was $2,100,000,000; 
to extend coverage to all and raise the payment 
to $100 a month would not appeal to those who 
hope for tax abatement. To have $100 a month 
for life starting at 65 from one’s own savings means 
capital amounting to $17,000; yet more than half 
of all families have less than $500 in savings. Some 
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industrial pension plans are considered unsound; 
others will not apply to many contributors because 
they demand long years of service or because credits 
are sacrificed when a job is lost before retirement. 
Where else is support to come from in retirement? 
Less and less from other members of the family, 
because of children’s needs, commitments to monthly 
payments on the essential luxuries, small living 
quarters and disper ion of married sons and daugh- 


ters. 

Witte“ says that jobs are not the answer, and 
most experts agree with him. But they have to be 
the answer. The alternative of charity, even the 
co-operative sharing of the welfare state, is unac- 
ceptable for reasons given above; equally important, 
a job means occupation, which is a basic human 
need at all ages. To live is to function. To function 
as a human being is to be active in things of value 
to self and to others. To be less active than the 
physical state permits is conducive to idleness that 
magnifies problems of mental and physical health. 
To seek only pleasure or to hold that the world owes 
one a life of ease because one has worked hard all 
his life is soon identified as a bitter delusion. Old 
people, like other normal people, perform best when 
much is expected of them. Yet there is no simple 
solution to the question of how to get jobs for old 


people. 

Hobbies can be absorbing to a few. There are 
a great variety of them. Mr. Allen Eaton“ has 
given an entertaining account of handcrafts that 
can be used to express one large area of creative 
drives. Others can be found in adult education 
centers. Those based on the collecting instinct 
require an outlay of money more than they bring 
in, and not many old people can afford them. Com- 
monly, they fail to relate the old person to busy 
people, and most of them are not sufficiently de- 
manding or worth while. 

Volunteer work is available to old people in every 
community. The geriatric clinic of the Peter Bent 
Brigham Hospital has found a variety of chores 
for a few of its clients. The patients who have 
learned to attend regularly and to take responsibility 
have definitely improved in vigor and confidence, 
and a few of them have graduated to paying situ- 
ations. This device can be used more widely to re- 
habilitate people who have long been off jobs and 
regular schedules. Most people supported by charity 
seem to resent being asked to work for no pay; 
they really mean that they will not exert themselves 
unless they can improve their social status by doing 
so. Hence volunteer work, to be effective, must 
offer either desirable social outlets or possibilities 
for employment. 

Well-to-do old people need occupation just as 
much, but are not attracted to uninteresting tasks. 
What many of them find is not very satisfying. 
Hall® has written about the problems of retired 
businessJexecutives. He reports that only about 
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10 per cent of them perform services of value to 
their community comparable to those which they 
had rendered when they were employed. That is 
an indictment that hits everyone. There is a great 
deal of important work that needs to be done but 
that can offer no money: trusteeships of schools, 
hospitals, institutions; research for public and pri- 
vate institutions to show what work they are doing, 
its results and desirable changes; and collection, 
evaluation and dissemination of information about 
local, county and state activities. To start such 
projects in a way that would attract capable men 
and women in sufficient numbers is difficult because 
it has been done so little and with scant imagination. 

Arguments about the place of the older workers 
in industry run into a maze of contradictory evi- 
dence that is full of misinformation and bias for or 
against. Burns and Brown have summarized the 
facts fairly well in a chapter in Cowdry’s Problems 
of Ageing.” The assets of the older worker such as 
experience, less absenteeism, less spoilage and fewer 
accidents, are supposedly offset by slowness and 
hazards of liability for long-lasting disablement 
and short contributions to pension schemes; here 
the tendency is to see only big business and masses 
of workers, not the greater freedom of little business. 
The question of retirement at 65 years of age has 
developed curious facets: the large company, pic- 
tured as paternalistically responsible for the welfare 
of its retired workers until their death; the sup- 
position that physicians are able to identify workers 
who can continue to work and those who must be 
retired early; the suggestion that a committee of 
personnel men and psychologists could do this; 
the hope that aging workers would happily agree 
to taking lesser jobs or shorter hours or less pay; 
and pensions made subject to agreement not to 
work in that company or any covered employment 
again, as in Old Age and Survivors Insurance. What 
right has the Government or any company to forbid 
or to limit gainful occupation if contributed in- 
surance is due? Compulsory retirement at a stated 
chronologic age seems to me equitable and valuable 
for both companies and colleges; it assures the 
development of successors and desirable changes 
in administration, and the retirant can look forward 
to a time when he can be relieved of the mounting 
burden of committee nicetings, public relations 
and executive tasks that interfere with the work 
he wants to do. But why discard professors and 
vice-presidents totally when they become emeriti? 
My conviction is that the retirement crisis is far 
more serious and common than people realize. It 
is not measured only by the few who die or become 
incapacitated soon after they retire. It colors many 
of the actions and decisions of important officials 
for years before, because they see nothing interesting 
for the rest of life. It begins even at 40 or 45 years 
of age for those who are rejected for jobs because 
they are too old. Poor performance at 60 is often 
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due to fatigue and tension, and at 67 there comes 
a new vigor that finds no outlet. 

These questions, involving the independence 
and mental and physical health of millions, will 
not be solved easily, but a mechanism is now being 
fashioned that can help. The Sunset Industries 
was established this year to provide jobs for people 
over 60 years of age. Being a nonprofit corporation, 
it can pay its workers without their sacrificing 
pensions from Old Age and Survivor’s Insurance. 
It is confident that it can do better than meet the 
minimum wage requirement; should profits mount 
up, they will be distributed as fringe benefits. It 
has obtained subcontract work from a number 
of companies, and as capital becomes available, 
small factories will be readied for sewing, wood 
working and clerical projects. One is now in oper- 
ation in Haverhill, Massachusetts, employing 14 
women ranging from 60 to 73 years of age in the 
making of blouses and pajamas. By the end of the 
year it hopes to h have 200 old men and women at 

work in Boston and other cities in New England. 
Its board of bankers, industrialists, labor-union 
leaders and public servants is determined to find 
an answer to the staggering costs and implications 
of welfare taxes. The members of the board do not 
know all about old people, but they have a curious 
eagerness to face difficulties. 

However, Sunset Industries cannot for the present 
employ old people who are untrained or who have 
physical limitations. Later on, it hopes to experi- 
ment in the area of part-time jobs and home-based 
or sheltered work. But other facilities will be needed 
to educate and fit old people for full employment 
of their own choice. Men who cannot re-enter the 
field of their younger days should be studied for 
alternative aptitudes and should be taught how 
to use them. Many women, regardless of early 
education, have no salable skill except housekeeping 
when they are widowed; they should find schools 
where they can learn trades or services more to their 
taste and capacity. Old people are permitted to 
enroll in public and private adult education pro- 
grams, but I do not know of any place where they 
are well cared for. The fact is that one does not 
know how to teach old people, what to teach them 
and how to revivify them. It ought to be possible 
to do so. Physicians know that they must study 
all their lives if they are to perform well. Other 
people are not aware that they must do so too. Quite 
possibly, it may turn out that the general inferior 
view of old age is the result not of years or disease 
but of habits of physical and mental slackness. What 
would a democracy become that sustained and 
utilized the drive of all its senior citizens? 

Housing i is another factor that affects the health 
of the aging. Many old people own their own homes, 
and for many of these such a possession not only 
increases their sense of security but also reduces 
their need for cash and gives them work and hobbies. 
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Even badly dilapidated houses are not to be criti- 
cized without reflection whether the occupants 
are better as total persons than the well tended 
inmates of institutions. But a castle can become 
a liability when the cost in money and strength to 
keep it up is too great, or when it has not a freely 
swinging door to the neighborhood. Tenants of 
apartments in cities are in trouble financially because 
rents take more than the formerly accepted ceiling 
of 25 per cent of income. Good apartments are 
beyond their means or too large, or too far above 
ground, or too noisy with children and radios. There 
is no use in concealing the facts that several genera- 
tions do not behave amicably under one roof and 
that communications between tenants are less than 
those who are old and lonely desire. Occupants 
of single rooms are still worse off, whether they 
have to go out to meals or down to a common board- 
ing table. They are concentrated not in slum areas 
of cities but in the adjacent inferior neighborhoods. 
Two years ago a superficial survey“ showed that 
over 65 years of age; three fourths of them were 
single, one were married couples and more 
than half were on Public Welfare and Old Age As- 
sistance. 

How to provide good housing at costs that in- 
dependent old people can pay is a question that 
has not found an answer. There is so much talk 
that lacks knowledge of what old people are and 
want — proposals for congregate homes in Florida 
for retired labor-union members, plans for co-oper- 
atively owned apartments in the West and so on. 
Public housing for the aging in Denmark is isolated 
from other people’s homes. In Sweden, three grades 
of living were provided for old people, — apartments 
for the well, custodial care for the disabled and 
a limited service home for the in-betweens, — but 
it was found that the last was not used, the old 
people clinging to independence to the last moment. 
It is hard to protect old people from the emotional 
officiousness that would put them in homes among 
the birds and nature when they long for close prox- 
imity to the rich life of the city, or would give them 
ramps for stairs and so increase their difficulty with 
balance and stiff hips. An interesting experiment 
was launched recently by the Commonwealth Hous- 
ing Corporation. It has accepted funds to build 
an apartment house in Boston consisting of one- 
room and two-room completely equipped apart- 
ments for 400 people over 60 years of age. There 
will be no bar because of color or race or family 
status, but those on Old Age Assistance must be 
limited to not more than one fourth of the total 
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because the estimated rentals will run higher than 
Old Age Assistance can pay. The building will 
contain also a cafeteria for tenants and neighbors, 


a lecture-play room and common rooms; an in- 


dependent nursing home is planned next to it. 
Finally, it needs to be pointed out that normal 
living in old age requires the other facilities that 
younger people take for granted. Good nutrition 
demands not just food that is good for one but 
people to share it with. Eating alone in a room, 


in a hotel dining room with only the waiter interested 


in one or in a noisy cafeteria is not conducive to 
appetite and digestion. Might there be a revival 
of the early American boarding house or the later 
eating clubs? Good housekeeping may demand 
help; can ways be found to buy it economically 
for the one hour daily or weekly that may be enough? 
Boston has a few successful old-age clubs; they need 
to be expanded in number and range of services 
to provide independent solitary people with stimu- 
lating companionship. The Golden Age Clubs of 
Cleveland“ have reached a large membership. Vaca- 
tions are essential, even in retirement, to restore 
mental and physical elasticity, but they are within 
the reach of only a few, and for very short stays. 


SuMMARY 


An attempt has been made to describe old people 
and their Clinical studies are needed 
to find how best to identify and treat their acute 
diseases as well as their chronic illnesses and their 
persistent mental and physical disabilities. It is 
probable that much would be accomplished if ways 
could be found to keep them active, free from charity 
and housed independently in full association with 
the community of their choice. For the majority 
of old people have the capacities and aspirations 
of normal human beings. 

270 Commonwealth Avenue 
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IBERNOMA is the term applied to a rare 

tumor composed of multiloculated fat cells 
morphologically similar to, if not absolutely iden- 
tical with, the cells of the so-called “hibernating 
gland” of animals. Although evidence for the exist- 
ence of a s structure in human beings 
is controversial, in embryos and occasionally in 
adults a tissue indistinguishable from hibernating- 
gland fat, even to its brown color, is found. The 
exact relation between this “brown fat” and adult 
adipose tissue has never been adequately clarified, 
some writers adhering to the concept that brown 
fat represents mere remnants of a phase in the de- 
velopment of yellow adipose tissue, and others 
preferring to regard it as a special tissue that, al- 
though arising from embryonic fat, has become 
clearly differentiated from ordinary fat and may 
be related to a special organ comparable to the 
hibernating gland. Whatever its origin, 
evolution of characteristic tumors from this struc- 
ture has become well validated, largely as the re- 
sult of a superb review of the subject in 1949 by 
Brines and Johnson,’ who were able to authen- 
ticate only 9 hibernomas from the entire world 
medical literature. To these they added a case 
of their own, which together with those subse- 
quently reported, % brings the total to 18. The 
case reported below is thought to be the nineteenth 

only i 
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margin of the lefeuppertung Seid. He had first 
— seen 3 weeks 


smooth, round, sharply demarcated 


measuring 4 
in of the Ist 


11 


be visible in retrospect as far back as 1947, when it 
a third its present size. Lr. 


A neurofibroma was considered a 2d 
Although the lesion was unanimous! 


H 

| 
128 


serted, a firm, round tumefaction was noted high withi 


110 


|| 
interim. He denied any other symptoms related to the chest. 
The past pee | and system review were noncontributory, in- 
1 cluding a denial of antecedent trauma. He was afebrile, and 
physical examination was negative in all respects. 
arious laboratory examinations were either negative or 
within normal limits. Tuberculin and histoplasmin skin tests 
were both strongly positive; a coccidioidin skin test was negative. 
No abnormalities were noted at bronchoscopy. 

A posteroanterior roentge m of the chest taken with 

Ficunz 1. Posteroanterior Roentgenogram, Showing the * 2 
Rounded Appearance of the Tumor and Its Proximity to the 
Axilla. 
— 3 by 2 cm. located along the lateral 
ft anterior intercostal space (Fig. 1). It 
appeared to arise from the pleura and occupied a posterior posi 
had 
ithin the ch both : — 
within the chest. rep a benign pleural mesothelioma on the basis of its 
circ character and intimate 33 
ibility. 
deemed beni 
horax Cc Vit 
the margins of the 
excised by both sh 
to be fized to the 
Hemostasis at the 


— ratful, and he was discharged on the post. 
uneventful, a was | on 
operative day. Over the ensuing 18 months’ follow-up period 


contained a 2-cm. ye plaque. The 

consistence and appeared finely lobulated. On cut sur- 

face it was tawny, brownish-yellow and greasy to the touch. 
A thin capsule surrounded the entire tumor. 

On microscopical examination the tumor was divided into 

multiple lobules by delicate, moderately vascular, fibrous sep- 

tums. The lobules comprised 2 distinct types of cells. the pre- 
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Ficune 2. High-Power Photomic of the Hi 
ultilocular “ Brown-F. 


some suggests wansition to odul 
fat cells. 


typical — * The ¥ — — 

signet-ring nuclei. multi r were pol 

or ovoid in shape and exhibited considerable 11 in size. 

interspersed adult fat celle. “The cell membra mely 
ult fat cell membranes were extre 

well defined. The 


75 microns) 


— 45 cells. The nuclei of these brown-fat cells 
ic and contained one or several nucleoli. Most of 
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Discussion 

A gland-like organ peculiar to many but not all 
hibernating animals, and a number of nonhibernat- 
ing animals as well, has long been recognized but 
remains poorly understood. In gross appearance 
this so-called hibernating gland is a lobulated, 
highly vascular mass that is light brown, this color 
apparently reflecting its high lipochrome content.’ 
Microscopically, hibernal tissue is characterized 
by a unique type of cell, half the size of an ordinary 
fat cell and containing multiple, small fat drop- 
lets rather than the solitary, large fat globule of 
mature adipose cells, and a round, centrally placed 
nucleus instead of the usual peripherally situated, 
signet-ring nucleus. For our knowledge of the 
anatomic distribution of the animal hibernating 
gland, we are primarily indebted to Rasmussen! 
(1923), who, by correlating existing information 
with an intensive study of his own, was able to 
demonstrate bilateral projections of brown fat from 
a primary mass in the superior mediastinum into 
the axillas, neck, back, perirenal and retroperitoneal 
tissues and even into the inguinal and gluteal 


regions. 

In 1902 Shaw," after a careful study of the fat 
of the human fetus, demonstrated that the axillary 
and subpleural adipose tissue originally consisted 
largely of brown fat, in contrast to the yellow fat 
of fetal subcutaneous tissue. Hatai simultaneously 
pointed out the presence of a gland-like mass in the 
interscapular region of human embryos that ap- 
peared identical to the animal hibernating gland. 
A few years later Bonnot“ confirmed the existence 
of such a gland and demonstrated its persistence 
into adult life. He showed that it was by no means 
limited to an interscapular position, but could be 
found in approximately the same localities that 
its proposed homologue occupied in animals. 
Whether the presence of such a mass of brown fat 
can be interpreted as the equivalent of a hibernat- 
ing gland, or whether it represents merely the rem- 
nants of a phase in the development of adult fat 
is open to question. Brines" concludes that there 
is insufficient evidence to state categorically that 
such a thing as a hibernating gland or its counter- 
part does or does not exist in human beings, but 
he leans toward the view that the hibernoma is a 
distinct entity and may be related to a special 
organ, which at least theoretically is the hibernat- 
ing gland. 

If one accepts the evidence for the existence of a 
human hibernating gland, the foregoing anatomic 
studies suggest that tumors arising from this organ 
should be confined to fairly well defined sites. For 
the most part this has proved true. Thus, the tumor 
was situated on the posterior aspect of the chest 
in 4 of the 18 reported cases, . * 7. 16 in the axilla 
in 3,10. 16. 17 within the chest in 2“. 10 and in the 
posterior part of the neck,“ popliteal space? and 
lumbosacral region‘ in 1 each. On one occasion the 
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tion of the lung and pleura revealed no further abnormalities. 
The chest was then closed in layers without drains, the patient 
x-ray _ no recurrence. — 
3 On gross examination the fresh surgical specimen consisted 
of a section of pleura measuring 3 by 5 cm. with an attached 
tumor mass 3.5 | 3 | I. cm. The overlying 
- 
| 
dominant but smaller cell (20 to 50 microns) being multilocular 
with central and the less numerous but to 
impression of granularity owing to the presence of many small 
vacuoles measuring 2 or 3 microns in — (Fig. Y. Less 
commonly these cells presented a finely fibrillated appearance 
that suggested a transition n the multilocular and adul 
the nuclei were central or only slightly eccentric in position. 
Oil red O stain for fat showed the vacuoles to consist largely of 
lipoid material. A chemical analysis of the tumor tissue was 
not done. 
The diagnosis was intrathoracic hibernoma.* 
Confirmed by Dr. Osborne A. Mines. 
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location was not defined further than back,“ “ 
and in 5 others’®- 2°22 the site was not mentioned. 
The case reported above, although intrathoracic, 
was closely juxtaposed to the left axilla. Worth 
noting is the fact that no mediastinal hibernoma 
has been reported, for on theoretical grounds this 
is a likely site. 

All recorded cases have involved benign, solitary 
lesions. In the subcutaneous tumors the clinical 
diagnosis has almost invariably been a lipoma. In 
both previously reported intrathoracic hiberno- 
masꝰ · 1 the preoperative diagnosis was neuro- 
fibroma. The intimate relation to the pleura that 
characterized the case described above prompted 
a clinical diagnosis of a fibrous pleural mesothelioma, 
a neurofibroma being considered as a second pos- 
sibility. 1 

In the treatment of these tumors surgical ex- 
cision seems advisable on the basis of their clinically 
indeterminate nature alone. Moreover, the large 
proportions attained by the intrathoracic hibernoma 
reported by Kittle, Boley and Schafer® is ample 
testimony of the necessity for resecting those within 
the chest. Malignant transformation is a hypo- 
thetical possibility so far unreported. 

Various authors’: ® have stressed the importance 
of distinguishing the hibernomas from atypical 
lipomas, xantholipomas, myxolipomas, lipoblasto- 
mas and granular-cell myoblastomas. In addition, 
on gross examination several authentic hibernomas 
have borne a close gross resemblance to cystic 
lymphangiomas.“ The brownish color imparted 
to most hibernomas is a significant feature that 
should arouse one’s suspicion, but it must be noted 
that this characteristic is by no means constant, 
as typified by the case reported by Rasor, is in 
which the tumor appeared milky white. Cases 
such as the one presented above and those of Simon® 
and Rasor,'* in which all stages of transition be- 
tween embryonal and adult fat were exemplified, 
illustrate how easily a hibernoma might pass for a 
lipoma if the histology were not carefully scru- 
tinized. At the same time, however, such cases 
suggest a close relation of the hibernoma to or- 
dinary lipomas. Attempts have been made to dis- 
tinguish hibernomas from lipomas by chemical 
analysis, but the results have been inconclusive, 
although a high unsaponifiable fat fraction — con- 
siderably higher than that of analyzed lipomas — 
has been demonstrated in several hibernomas.’: 1 

The function, if any, of human brown fat is un- 
known. Despite a considerable amount of in- 
vestigation the exact role of the animal hibernating 
gland also remains, in part at least, enigmatical. 
The idea that it serves during hibernation as a 
reserve store of food has been disproved,' but there 
is some evidence that it may exert an endocrine 
control during hibernation by suppressing body 
metabolism and thus conserving energy. Actu 
a relation to the endocrine system has long been 
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suggested, because of its 1esemblance to the fatty, 
involuted thymus and the vacuolated cells of the 
adrenal cortex. . 2 As Sutherland et al.“ have 
pointed out, there are a number of experimental 
studies in support of this concept. Thus, the 
androgen content of hibernating glands from both 
male and female woodchucks killed during the sum- 
mer approximates that of the bull testis.?“ Selye 
and Timiras“ observed the rapid disappearance of 
lipid and glycogen granules from the brown fat of 
rats during the alarm reaction, and they regard 
this phenomenon as one of the most sensitive in- 
dicators of diseases of adaptation in animals. The 
injection of excessive quantities of cortisone into 
mice is followed by a decrement in the size of both 
the hibernating gland and the adrenal glands.** 
Although brown fat is too widespread to permit 
consistently successful extirpation experiments, Vig- 
nes*® found that complete removal of the gland 
usually caused the death of the animal. In 2 hiber- 
nomas Gross and Wood'® recently identified a sig- 
nificant quantity of birefringent crystals similar 
to those previously described in the adrenal glands.*° 
Although these experiments fail to fathom the pre- 
cise function of the hibernating gland, they sug- 
gest certain endocrine relations. So far as human 
hibernomas are concerned, neither their presence 
nor their removal has yet been accompanied by 
any abnormality suggesting an effect. 


SuMMARY 

An intrathoracic hibernoma is reported, repre- 
senting, it is thought, the nineteenth proved case 
of this interesting neoplasm, and only the third 
arising within the chest. 

The literature on hibernomas is briefly reviewed, 
and the possible relation between these tumors 
and the so-called hibernating glands of animals is 
discussed. 

We are indebied to Miss Flizabeth Shoughro, medical librarian, 


for her assistance in reviewing the literature, and to Ma Frederick 

W. Busic for preparation of the illustrations. 
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CASE 39341 


PRESENTATION OF CasE 


A fifteen-year-old girl was admitted to the hospi- 
tal because of “fainting spells.” 

The patient had been in good health until she 
was about five years of age, when a diagnosis of 
rheumatic fever was made. She was hospitalized 
for a year and examined annually thereafter, with- 
out evidence of recurrence or the development of 
murmurs. She entered school at the age of seven, 
and in the next few years cyanosis of the lips and 
nail beds gradually developed. Although she was 
moderately active during this time she became 
short of breath, tired easily and was unable to keep 
up with the activities of her playmates. Five years 
before admission she experienced her first syncopal 
attack, which occurred while she was recuperating 
from an appendectomy, and was asked by a nurse 
to sit up. She had suffered similar attacks about 
every two or three months since then, and these 
seemed to be related to overexertion and emotional 
upsets such as arguments with the family. They 
also came on when she “read too long,” and were 
usually followed by a throbbing headache, chiefly 
over the vertex, that was relieved by lying down 
or sleeping. Six months before entry the family 
moved to another state, and the patient had con- 


siderable difficulty adjusting herself to the new 
surroundings, particularly to her schoolwork. Since 
that time she had experienced increasing exertional 
dyspnea accompanied by cyanosis, frequent head- 
aches and weakness in the legs. Fainting spells 
now occurred about once each day. She became 
dyspneic on climbing only a few stairs, and fainted 
when walking up two flights. Three weeks before 
examination her mother was hospitalized for a 
major operation, and during this time the patient 
had only one fainting spell. 

There was no history of orthopnea, paroxysmal 
nocturnal dyspnea or peripheral edema. During 
the two months admission she had lost 10 
pounds in weight. 

Physical examination showed a well 
girl in no distress. There was cyanosis of the face, 
lips and nail beds, and clubbing of the fingers. The 
eyes were normal. The lungs were clear. The point 
of maximum impulse of the heart was felt in the 
midclavicular line. There were no thrills. The 
pulmonic second sound was very loud and incon- 
stantly split, and its impulse was easily palpable. 
There were two heart sounds in systole in the pul- 
monary area. No murmurs were heard. The rest of 
the examination was negative. 

The temperature was 99°F., the pulse 100, and 
the respirations 20. The blood pressure was 105 
systolic, 80 diastolic, in the right arm, 110 systolic, 
75 diastolic, in the left arm and 120 systolic, ? diase. 
tolic, in the right leg. 

Examination of the blood revealed a hemoglobin 
of 17.7 gm. per 100 cc. and a white-cell count of 
11,900, with a normal differential. The hematocrit 
was 61.5 per cent. In a roentgenogram of the chest 
the heart was not enlarged, but the main pulmonary 
artery appeared prominent (Fig. 1). The right 
ventricle appeared to be slightly enlarged on a 
lateral view (Fig. 2). The lungs were normal. An 
electrocardiogram disclosed a sinus arrhythmia at a 
rate of 65 per minute and right-axis deviation. The 
PR interval was 0.14 second, and the QRS interval 
0.08 second. The P waves appeared normal. There 
was a small Q wave with tall R waves and inverted 
T waves in Lead V.. The R waves were prominent 
in Lead V. On the fifth hospital day an arm-to- 
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tongue circulation-time determination was carried 
out; 1 cc. of Decholin was injected on two occasions, 
one minute apart. A good end point was achieved 
each time at seven and eight seconds respectively. 
About five or ten minutes after the injection the 
patient became markedly dyspneic and restless, 
and more cyanotic than usual. A short while later 
she became unresponsive and had a brief generalized 
tonic-clonic convulsion, followed by a period of 
apnea. The pulse was 70 per minute, and the blood 


pressure 180 systolic, 120 diastolic. Respirations 
were restored for a short time after artificial respi- 
rations but soon failed, along with the pulse. Intra- 
venous administration of calcium chloride, intra- 
venous and intracardiac administration of epineph- 
rine, cardiac massage and electrocardiac stimulation 
were to no avail, and the patient was pronounced 
dead about forty-five minutes after the onset of the 
acute episode. 
DirFrerenTIAL Diacxosis 


Dr. Davm Litrmann*: This girl of fifteen was 
admitted to the hospital for fainting spells and cya- 
nosis. At the age of five she had had rheumatic 
fever, which must have been severe because she was 
kept in the hospital for a year. It would be helpful 
to know exactly what occurred at that time. In 
any event, this patient, who should have had heart 
murmurs, apparently never had them. Even though 
she was followed at frequent intervals thereafter by 
any number of competent observers no murmurs 
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were ever heard. Other details I should like to know 
are whether she was cyanotic at birth and the state 
of her mother’s health during the pregnancy. In 
any event, at some time after beginning school at 
about the age of seven, she began to be cyanotic, 
to tire easily and to be unable to keep up with the 
other children — an indication that she was en- 
croaching upon a limited cardiac reserve. 

At the age of ten she began to have syncope. 
Syncope occurs as a manifestation of heart disease 
most often in Adams-Stokes disease, in complete 
heart block with fluctuations of rhythm, occasionally 
in paroxysmal arrhythmias with unusually rapid 
rates, in coronary-artery disease, rarely with angina, 


in aortic stenosis and in cor pulmonale. It especially 
occurs in rt disease secondary to lung disease; 
I can recall having several such patients w 

primary complaint was fainting. I might add that 
no one knows why these people faint. Some of these 
patients also have angina pectoris or something much 
like angina. I have observed a man with Eisen- 
menger’s complex who had fainting spells. In this 
particular case there was some question about epi- 
lepsy as well. When we saw the patient during such 
an attack he had ventricular tachycardia. Some 
patients with congenital heart disease are prone to 
paroxysmal arrhythmias, which in some cases is 
sufficient to produce syncope. It is interesting that 
during the terminal episode, which was apparently 
not too unlike the previous attacks, the patient had 
a pulse of 70. Whether the pulse was regular or not 
is not mentioned. The assumption is that it was. 
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It is interesting that she had the attacks commonly 
with overeffort and could produce them regularly by 
walking up two flights of stairs. This too is char- 
acteristic of the fainting spells that occur with cor 
pulmonale. 

I do not know how to fit in the throbbing head- 
aches and do not know that they contribute any- 
thing. 

The physical examination was very interesting. 
The patient was cyanotic, and had clubbing of the 
fingers. I wish we had been informed whether there 
was any discrepancy between the degree of the cya- 
nosis and the degree of the clubbing. The greatest 
obstacle in arriving at a diagnosis in this case is the 
absence of thrills or murmurs. There were two 
heart sounds or at least a split second sound, which 
was loud and could be felt over the pulmonary area. 
This suggests that the pressure in the pulmonary 
artery was very high. The two heart sounds in 
systole in the pulmonic area are troublesome. Noth- 
ing in the pulmonary valve produces first sounds; 
they are produced by the mitral and tricuspid valves 
and should be heard best over the lower part of the 
heart. I should have expected, with two first sounds 
and two second sounds, a bundle-branch block on 
the electrocardiogram; that was not observed, but 
the patient did have the pattern of hypertrophy of 
the right ventricle. 


Dr. Wituiam R. Owen: I think everybody agreed 
that she had cyanosis and clubbing. In the pulmo- 
nary area I heard a systolic murmur, and a loud pal- 
pable pulmonic second sound was apparent. I esti- 


mated the murmur as only Grade 1 or 2. 

Dr. Attan M. Butter: I wonder if Dr. Nadas 
can tell us more about these murmurs. 

Dr. ALexanper Napas: I think we called the 
systolic murmur Grade 2 in the pulmonary area. I 
do not recall the other sound heard in systole. The 
cyanosis and clubbing were both definite; I should 
call them ++ or +++. 

Dr. Howarp B. Spracve: Such an additional 
systolic sound might be related to the pulmonic and 
aortic valves since in opening they contribute to the 
first heart sound. Dr. Nadas has suggested, in 
valvular pulmonic stenosis, that the accentuation 
of the third component of the first heart sound is due 
to the “slapping-sail” effect of the pulmonic valve 
as it attempts to open. 

Dr. Litrmann: May I see the x-ray films, Dr. 
Gibbons? 


Dr. Joun F. Gissons: There is a definite enlarge- 
ment of the pulmonary-artery segment of the cardiac 
silhouette and also, in the lateral view, enlargement 
arteriorly of the right ventricle. The other cardiac 
chambers, as far as I can tell from these films, are all 
of normal size. The lung fields are normally vascu- 
larized. There is no abnormal indentation on the 
barium-filled esophagus. 

Dr. Lrrtrmann: The vascular channels in the lungs 
are not too large or too small? 
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Dr. Gissons: If anything, they are sparse, but 
I think one can see good-sized vascular channels 
throughout the cardiac silhouette. 

Dr. Litrmann: Two features of the circulation 
times are fascinating: the amount of Decholin used, 
and the times themselves — seven and eight seconds. 
This girl, who was apparently of normal size for her 
age, was practically an adult. It has been my ex- 
perience that in people with normal hearts an end 
point cannot be obtained with 1 cc. of Decholin; it 
takes 2.5 cc. to3 cc. In general the amount of Decho- 
lin required to determine a circulation time varies 
with the speed of the circulation time. People who 
are in congestive heart failure and in whom a long 
circulation time is anticipated may require 5 cc. 
Only in patients with unusually rapidly circulations 
can one expect to obtain an end point with 1 cc. I 
asked Dr. Myers what the normal circulation time 
‘was for a fifteen-year-old girl. He believed that 
it should not be much different from an adult’s 
— perhaps as short as twelve or as long as twenty 
seconds. If she had been nervous, excited or febrile, 
the circulation time might have gone down to 
eleven or ten seconds, but it surely should not have 
decreased to seven seconds. Was the circulation 
time of seven seconds, therefore, a manifestation 
of an abnormal shunt from right to left, or could a 
circulation time that brief occur in conditions with 
high output and rapid circulation such as cor pul- 
monale? I have not yet settled that question in my 
mind. Certainly, if there was an abnormal shunt 
from right to left all the Decholin did not cross the 
shunt into the systemic circulation. For the sake of 
argument, let us assume that half of it passed 
through the shunt. In that case I am asked to be- 
lieve that an end point was obtained with 0.5 ce. of 
Decholin. This I find difficult to accept. It would 
imply that there was a defect high in the ventricular 
septum and that the right ventricle squirted its 
contents almost directly into the left ventricle. 

The patient became restless and died in a fashion 
that is fairly characteristic of some patients with 
pulmonary heart disease. I have observed 2 such 
cases, and I have heard of others. The patients 
died suddenly, unexpectedly, sometimes after a 
meal and commonly without any apparent cause; 
at autopsy there was no obvious reason for death 
— at least there was no evidence of a cerebral or 
cardiac accident. 

I have to decide whether this was a case of con- 
genital heart disease, with cyanosis, or of pulmonary 
vascular disease or possibly a combination of the 
two. Most cases of congenital heart disease with 
cyanosis have this throughout life with the notable 
exception of those with Eisenmenger’s complex. In 
this condition even though there is a shunt, or the 
possibility of a shunt, with an overriding aorta that 
receives blood from both ventricles, the amount 
normally entering the aorta from the right ventricle 
is insufficient to cause cyanosis, at least in the early 
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years of life, but as the child grows older, vascular 
changes occur in the lungs. Increasing pressure in 
the pulmonary tree forces larger and larger quan- 
tities of blood from the right ventricle to be shunted 
into the systemic circuit, resulting in cyanosis. 
Therefore, Eisenmenger’s complex is a definite pos- 
sibility in a girl who manifested cyanosis at some 
time before her tenth birthday. Yet there are several 
details that militate against this diagnosis. In the 
first place there was little or no murmur. The few 
patients that I have seen — and I can number them 
on the fingers of one hand — all had systolic mur- 
murs of considerable intensity and frequently dias- 
tolic murmurs, which arose from the aortic or pul- 
monary valve. Moreover, strain appears on both 
ventricles so that there is commonly no evidence of 
right-ventricle hypertrophy by electrocardiogram. 
There may be normal axis deviation and, in some 
cases, hypertrophy of the left ventricle. The pres- 
ence of right-ventricle hypertrophy makes this diag- 
nosis unacceptable, at least at the moment. 

Another lesion that could conceivably account 

for the findings is the tetralogy of Fallot in which 
there are sometimes few murmurs but with which 
there should be cyanosis from birth and evidence of 
inadequate physical development. This girl was 
well developed for her age. With isolated pulmonary 
stenosis there may be a large pulmonary artery, but 
here too I should anticipate not only a loud murmur 
but other manifestations. A single ventricle could 
conceivably have produced this picture, but I find 
it hard to accept. In view of the history of rheuma- 
tism, I suppose I ought to consider the possibility 
of mitral stenosis, which can cause cyanosis, but I 
am not sure it ever does to this degree. 
I have less faith in the presence or the absence of 
murmurs than I once had, I still find it difficult to 
accept mitral stenosis as occurring in a heart without 
any apical diastolic murmur. 

The diagnosis of primary pulmonary vascular 
disease is one that agrees with many aspects of this 
case. This is a condition that, for the most part, 
has an unknown origin, occurs at any age, including 
infancy, and in either sex — in the cases that 
I have looked up, it was predominantly in the female. 
It is thought by some to be of congenital and by a 
few investigators to be of rheumatic origin, but for 
the most part nobody quite knows the etiology of 
the sclerotic changes that are seen in all coats of 
the small and medium vessels of the pulmonary 
tree. In some cases there is evidence of thrombosis 
of the smaller vessels with subsequent organization. 
This I suppose is the same as Ayerza’s disease or 
the so-called black cardiac disease. Patients with 
this condition show an inexorable progress, with 
a fatal termination in a few months to as long as 
fifteen years. These people have weakness, vertigo, 
shortness of breath, cyanosis and clubbing; they 
may have anginal pains and fainting spells and may 
die suddenly. The description fits this particular 
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case. But I wish that the circulation time had not 
been quite so brief. In the articles I looked up no 
mention was made of the circulation time except 
in one by Taquini et al.! A few years ago they stud- 
ied some 10 cases in which the circulation time was 
actually slow , all the patients were older 
and were in heart failure at the time. The slow 
circulation time may have been due in part to the 
heart failure and in part to the increased viscosity 
of the blood resulting from its high cellular and 
protein content. 

I am left, therefore, with these two possibilities. 
Still another that might be considered a straddle 
between them is primary pulmonary vascular dis- 
ease existing simultaneously with a patent foramen 
ovale. In Ei complex, the same situation 
exists; there is a congenital defect followed as in 
this case by pulmonary vascular disease. However, 
I shall say that this girl had primary vascular arterio- 
sclerosis of the lungs and no congenital heart dis- 
ease; my second possibility is Eisenmenger’s com- 


Dr. Burr xn: Dr. Nadas was the visiting physician 
when this child was admitted to the Children’s 
Service. As his period of service ended a day or 
two after her admission he, for the purpose of this 
conference, may have the advantage of not knowing 
the autopsy findings. 

Dr. Navas: When we talked about this patient 
on rounds I think I came to about the same conclu- 
sion that Dr. Littmann has reached — — that is, 
primary pulmonary hypertension based 
on in ry arteriolar resistance. 
have seen children with’ identical clinical, radiologic 
and electrocardiographic pictures who turned out 
to have that condition. They also had the syndrome 
of weakness and syncope. I should not be surprised 
if one would have to straddle the fence and assume 
the presence of two conditions, the second being 
a communication between the two sides of the circu- 
lation, to explain as long lasting and as deep a cya- 
nosis as this girl had. 2 
pulmonary hypertension, however, assume 
not have a causal relation to the increasing pulmo- — 
nary arteriolar resistance. We have seen a series of 
children with ventricular defects whom we have 
had the opportunity of following from snag 
their lung fields always looked ischemic. They did 
not go through a phase of increased flow that caused 

arteriolar disease and thus resulted in 
the picture of ischemic lung fields; if the lungs were 
ischemic at ten or fifteen years of age, they were 
also ischemic at ten months. I have seen this picture 
in patients who we know have defects of the ventric- 
ular septum; hence I would bring in the diagnosis 
that there was a primary pulmonary hypertension, 
which does not necessarily exclude the presence of 
tha tive af die heer, Wet do 
not know that the two were in causal relation. 
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Dr. Gorpvon S. Myers: I might say that in this 
hospital we have seen patients with pulmonary 
vascular disease and a defect of either the auricular 
or the ventricular septum or a patent ductus arterio- 
sus with little or no murmur. 

Dr. H. L. Hey: How long before death was the 
Decholin given? 

A Paysician: Actually, the patient was dead 
about twenty minutes after the Decholin was given, 
but she was not pronounced dead until forty-five 
minutes later; we tried for ten minutes to revive her. 

A Puaysictan: Do you think the Decholin was in 
any way responsible for the death? 
1E Litrmann: Literally, millions of tests are 
performed with Decholin, and ever seems 
to happen. There was some warning about the use 
of ether in people who are assumed to have a right- 
to-left shunt; apparently deaths have occurred under 
that particular circumstance. I think in this case 
the use of Decholin per se had little to do with the 
outcome. It should be remembered that the patient 
had syncopal attacks with emotional trauma; per- 
haps the procedure itself was enough of a nervous 
shock to precipitate an attack. 

Dr. Butuzr: The physicians on the service were 
apprehensive about carrying out procedures neces- 
sary to establish the diagnosis; they believed, how- 
ever, that the diagnosis could not be made without 
so doing and selected as the first procedure one they 
assumed to be the least fraught with danger. 

Dr. Litrmann: Whatever the diagnosis turns out 
to have been this was probably not a case in which 
surgery would have been expected to be of benefit. 

Dr. Nanas: Yes; at the same time we are justified 
in trying to find out all we can about a girl whose 
cardiac reserve was very limited and who could 
have had a lesion such as pulmonary stenosis and a 
patent foramen ovale, which, however, did not 
seem likely. At the time, in view of the severity of 
the condition, we believed that diagnostic procedures 
were justified. 

Dr. Joun T. Quinsy: Did you ever see a pulmo- 
nary arteriovenous shunt that was large enough to 
cause this amount of cyanosis but that was not 
visible in the x-ray films of the lung? 

Dr. Litrmann: To cause this amount of cyanosis 
I should think it would have to be visible. 


Cunicat DiaGNosEs 


Congenital cyanotic heart disease. 
Pulmonary ender, with pulmonary hyper 


Dr. Davin Litrmann’s Diacnosis 
Primary vascular arteriosclerosis of lungs. 
?Eisenmenger’s complex. 

Anatomica, Diacnoses 


Congenital heart disease: aortic-pulmonary-artery 
septal defect. 
Pulmonary 


vascular disease. 
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Parnolocical Discussion 


Dr. Rosert H. FEXXEII, Jr.: We found at autop- 
sy that the heart was not enlarged. It weighed 270 
gm., not excessive for a patient of that size, but the 
right ventricle was greatly dilated and hypertro- 
phied. The wall was 14 mm. thick, the same as the 
left ventricle, and in the volume of the cavity and 
appearance of the papillary muscles, the two ven- 
tricles were similar. The valves were all normal. 
Nothing suggestive of rheumatic fever was found in 
the valves or myocardium. The foramen ovale was 
closed. The origin and distribution of the coronary 
arteries were normal. The only abnormality of the 


heart or great vessels was a defect in the septum 
between the aorta and pulmonary artery (Fig. 3). 
This was a rounded opening, 1.2 cm. in diameter, 
and was located 1 cm. above the upper edge of the 
aortic cusps. We could dissect between the aorta 
and pulmonary artery below the communication to 
make a space I cm. long, a distance above the right 
coronary artery that was probably sufficient for 
the surgeon to have attacked this lesion. The edge 
of the defect was smooth, and the walls of the two 
vessels seemed to be fused. Beyond the defect the 
aorta and pulmonary artery branched normally. 
There was mild atherosclerosis in the main pulmo- 
nary artery. The ductus arteriosus was closed. 
Embryologically, such a defect represents in- 
complete partitioning of the truncus arteriosus. In 
the 5-mm. embryo two ridges grow into the lumen 
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of the large vessel that extends cephalad from the 
heart, and these two ridges meet to separate the 
vessel into pulmonary artery and aorta. Presum- 
ably, in one area the two ridges did not meet in 
this patient, and so a communication remained. 
Collett and Edwards“ consider this a variation of 
a — truncus arteriosus and classify it as 


This is an uncommon anomaly as judged by the 
few available cases, only about 25 having been re- 
ported up till several years ago. That number has 
been increased by recent reports of cases that were 
diagnosed clinically either by aortography or by 
catheterization or were found accidentally at the 
time that an operation was being performed with 
the intent of ligating a patent ductus arteriosus. 
Gasul and his co-workers*® have diagnosed 1 case by 
retrograde aortography, and Dexter,‘ at the Peter 
Bent Brigham Hospital, found such a case by ac- 
cidentally placing a catheter through the opening 
between the aorta and pulmonary artery. Adams 
et al.“ also report 5 cases of this type of anomaly 
recognized by catheterization studies. Of the several 
cases that have been recognized at operation after 
a misdiagnosis of patent ductus arteriosus 1 is 
reported from this hospital® and 4 cases are reported 
by Gibson and his associates. Grossꝰ has operated 
on a patient who was thought clinically to have a 
patent ductus arteriosus; at operation this type of 
defect was found and successfully repaired. Scott 
and Sabistonꝰ have also performed such an operation 
with a successful result. It is therefore not merely 
of academic interest to diagnose this condition. 

Most of the cases have been similar to this one. 
The defect is usually in the first several centimeters 
of the aorta, and the defect has varied from 0.5 to 
3.0 cm. in diameter. There are no consistently as- 
sociated anomalies, and when other anomalies are 
present they are usually of little significance. The 
clinical picture is not distinctive, and, as indicated 
above, most of these cases have been diagnosed as 
patent ductus arteriosus. 

An acquired communication may simulate this 
condition, and some of the cases reported seem to 
have been of this nature. Shepherd’s'® and Moor- 
head’s" cases are probably examples of this. There 
is a possibility that a patent ductus arteriosus will 
be mistaken for aortic-pulmonary septal defect, and 
Lutembacher’s" case seems to have been an example 
of such a misinterpretation. 

Of the remainder of the autopsy study, only the 
lungs were significant. They were light and fluffy. 
The pulmonary arteries were conspi even 
toward the periphery of the lung. The bronchial 
arteries when injected were slightly more prominent 
than usual, but there was no striking change in them. 
Microscopical study of the lungs revealed changes 
in the vessels that are somewhat puzzling. There 
was fibrous intimal thickening of the arteries and 
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arterioles, and a few of the vessels contained organ- 
ized thrombi or emboli because there were multiple 
lumens lined by endothelium and separated by 
loose connective tissue (Fig. 4). Many of the small 
arteries were completely occluded by loose con- 
nective tissue. In the walls of many of these one 
could find multinucleated giant cells in what was 
apparently the lumen and adjacent to the internal 
elastic lamina but also farther out in the wall (Fig. 


Ficune 4. Recanalised Thrombus, with Multiple Lumens in 
Small Artery (300 Microns). r 


5). In a few places evidence of phagocytosis of the 
elastic tissue by the giant cell was found — a picture 
that one sees typically in the so-called giant-cell or 
temporal arteritis. Also, adjacent to some of these 
giant cells were small flecks of calcium. There was 
no evidence of necrosis in the vessel wall and no 
evidence of an acute reaction. The media of the 
arteries and arterioles did not seem to be thickened. 

We know from experimental observation and 
from what Castleman and Bland have seen in 
human patients that changes such as this can result 
from emboli. Barnard," in England, injected autog- 
enous fibrin thrombi and described acute arteritis 
and also described some giant-cell reaction in the 
walls where the fibrin was being deposited. The 
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intimal thickening may be due to organized emboli 
or thrombi such as Muirhead and Montgomery"* 
produced animals. We demon- 
strated no source for emboli however, and I do not 
know that we should particularly suspect that. 
Perhaps they were thrombi. The fibrous intimal 
thickening resembles what has been seen here in a 
study by Thomas and others.“ It is also similar in 


The lumen is filled with loose connective tissue and scattered in- 
flammatory ceils. 


some respects to the vascular changes that one sees 
in mitral stenosis. 

In summary, this patient had a congenital heart 
lesion but had in addition pulmonary vascular 
changes, which I am quite sure were secondary to 
the congenital heart lesion, but I have no absolute 
proof of that. The incidence of thrombosis and 
embolism is so common with heart disease that I 
believe the association is more than coincidental. 
Some of the intimal proliferation was undoubtedly 
due to the pulmonary hypertension, but I do not 
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believe that that is the whole story. 4 
Dr. Spracue: Was the head examined? — 
Dr. FzNXELIL: It was normal. 

Dr. Attan Friepuicn: Are some of the changes 
in the pulmonary vessels similar to those described 
by Rich!’ in patients with the tetralogy of Fallot? 
These patients also have decreased pulmonary blood 
flow and increased blood viscosity that may lead to 
thrombus formation. 

Dr. Fenne.i: They do resemble them. I am not 
sure where they fit with this picture, though, be- 
cause here the flow is greater, not less, than normal. 

Dr. Butter: At first thought one wonders why 
the x-ray films did not show increased blood flow in 
the pulmonary vessels. I suppose, however, that 
pulmonary vascular disease prevents increased 
blood flow through the vascular bed. 

Dr. Fenne.t: I think there must have been 
quite a marked embarrassment of flow through 
them. We injected the bronchial artery and found 
that the pulmonary vessels were prominent but not 
markedly so. 

Dr. Spracue: I think the point that Dr. Nadas 
brought up is very important. He says that, in 
successive x-ray films taken over a period, he at no 
time saw the lungs full of blood. In the usual case 
in the adult, which we may see in only the fully 
developed state, we usually do not have the ad- 
vantage of a previous knowledge of what the lungs 
looked like on x-ray examination. Here, however, 
there is definite evidence that the pulmonary pat- 
tern was always that of decreased, rather than in- 
creased, vascularity; in other words, the vascular 
changes were not secondary to mechanisms of ex- 
cessive blood flow. 

Dr. Navas: There is one other point. It seems 
inconceivable to me that a girl with a large enough» 
left-to-right shunt to have resulted in these changes 
should have grown up to have a normal-sized heart 
at the age of fifteen. All those in whom this condi- 
tion develops on the basis of a pre-existing large 
pulmonary flow have large hearts. 

Dr. Myers: Furthermore, these changes may 
occur very early in life. We had a recent patient 
with patent foramen ovale and marked pulmonary 
vascular disease whose symptoms began shortly 
after birth and who died at two and a half years of 
age. 

Dr. Navas: That case was similar to the one 
under discussion. I have seen one at autopsy at the 
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Fioating Hospital with pulmonary vascular changes 
alone and no septal defect. 

Dr. Fenne.t: I was impressed with its resem- 
blance to the changes seen in the vessels of other 
patients with congenital anomalies who have asso- 
ciated pulmonary hypertension. 

Dr. Spracue: And they are not confined to ves- 
sels of one caliber like the ones described by Castle- 
man and Bland 75 

Dr. Fennewt: The most marked findings were in 
the small arteries. There was some thickening in 
the small arteries and arterioles, but the changes 
that I think were organized thrombi, or emboli 
were primarily in the small arteries. 

Dr. Owen: Some believed that the Decholin was 
responsible for the patient’s death. I wonder if 
Dr. Fennell knows of any such reactions. 

Dr. FEXXEII: I am afraid I cannot explain it 
very well. 


Dr. Myers: I do not think it is possible to be at 


all certain of the mechanism of death, but one pos- 
sibility is that there was eventually a sharp decrease 
in systemic resistance, which increased the right- 
to-left shunt at the base of the aorta and therefore 
flooded the coronary and cerebral circulation with 
unoxygenated blood. 

Dr. Epwarp F. Buanp: The reason for this is 
that the systemic blood pressure had gone up. 

Dr. Myers: That was the earliest effect, but the 
blood pressure then fell again. 

Dr. Littmann: I had a patient with a different 
background who died recently. That was a man 
who had similar lung disease resulting from numer- 
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ous minute emboli, essentially the Bland—Castleman 
condition, and who during a meal, died between 
mouthfuls. There was no other precipitating factor. 
That seems to be the usual manner of death of people 
with gross pulmonary hypertension. 
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“GATHER YE ROSEBUDS” 


THE progress report on the effect of aging of 
population on general health problems, concluded 
elsewhere in this issue of the Journal, is an admirable 
exposition of a problem that, never new, has grown 
in importance in recent years. The fact of an in- 
crease in life expectancy with a spectacular decline 
in mortality rates is well known; Monroe’s paper 
deals with the ways in which the complexities of 
advancing age are to be met rather than with the 
factors that have been responsible for the aging 
population. 

Life expectancy, as a matter of fact, presents to 
the uninitiated a somewhat curious biostatistical 
anomaly, for whereas the person of sixty had in 
1940 an expectancy of 16.57 additional years ahead, 
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the presumably somewhat enfeebled centenarian had 
himself a very respectable expectancy of over two 
years; his chances of living to 102, despite his frail- 
ties, were infinitely greater than those of the most 
robust youth. 

It is to be noted, however, with all this improved 
expectancy, that there has been no remarkable in- 
crease in the numbers of persons attaining great age, 
nor in the years that they attain — such records 
would be hard to beat if certain Biblical references 
are to be accepted. The increase to be reckoned 
with is in the number of so-called aging persons, 
constituting a rapidly expanding minority group 
that may be said to have its anlage in middle life, 
when the economic and social hazards of growing 
older begin. 

Monroe pays due respect to the emotional hazards 
of reaching one’s fiftieth and sixtieth birthdays, 


» when the life-expectancy tables may be invoked in 


the cause of mental therapy. These tables are fortu- 
nately unexpectedly generous, giving substance to 
the pleasant reflection that there may be life in the 
old dog yet; a glance at them may surprise the 
doctor and encourage the patient to settle down 
“to behave as a permanent resident and not as a 
spectator on call.” 

There remain the social, economic and medical 
problems to try to settle, with certain principles 
of practice to be observed that apply particularly 
to the aged and the old, but that nevertheless treat 
them as going concerns or rather, as Monroe prefers 
to phrase it, continuing, not going organisms. Neces- 
sary and even preventive surgery should be per- 
formed as indicated. The milder mental disorders 
of the deteriorating oldster should be discounted’ 
as far as possible, with the cheering thought in mind 
that relatively few patients show clinical evidence 
of cerebral sclerosis and fewer still have definite 
personality changes as a result of this process. 

Housing and protection from fire hazards must be 
considered, suitable occupation needs to be pro- 
vided, and it must be remembered that loneliness 
and loss of appetite often go together. Drugs 
should be used sparingly, especially the barbiturates, 
which do not control emotional tension or reduce 
blood pressure as well as they are supposed to, and 
amphetamine, which is no improvement over coffee 
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and tea in elevating the mood. Symptomatic treat- 
ment is no more rational in the old than in the 
young. 

Some regret but also some good advice can be 
found in the words of the octogenarian, Herrick, 
to be applied at any age, but requiring some para- 
phrasing for these modern days of more young people 
growing older and more old people staying younger: 

Gather ye rosebuds while ye may, 
Old Time is still a-flying, 

But this same flower that smiles today 
Will be a long time dying. 


CARBOMYCIN (“MAGNAMYCIN”) 

A TREMENDOUs amount of effort and large sums 
of money are being expended in many laboratories 
in attempts to discover new, active and useful anti- 
microbial agents. The intensive research and screen- 
ing programs under way were designed particularly 
to discover substances active against infections 
that are not now adequately controlled by the agents 
currently available, or have equal or greater activity 
but lower toxicity or less sensitizing properties in 
human beings. For the manufacturers or commercial 
sponsors of a new and useful antibiotic, this means 
considerable prestige and, if the agent is active 
against a wide spectrum of infections or against 
infections that are particularly prevalent, it also 
means not only adequate compensation for the 
expenses of carrying out the research programs 
but also well deserved and sizable financial rewards. 
The intense desire on the part of manufacturers 
to explore the potentialities of any new and promis- 
ing agent that their research workers turn up is 
laudable, and their attempts to exploit, as much 
as possible, those which prove to be useful can readily 
be understood and appreciated. 

One of the newest of the antimicrobial agents 
to receive a clinical trial is carbomycin; data pre- 
sented by a number of workers in the Research 
Laboratories of Charles Pfizer and Company, where 
it was discovered and developed under the trade 
name of “Magnamycin,” indicated that it had 
most of the properties desired of a useful antibiotic 
and, therefore, was worthy of clinical exploration, 
The spectrum of its antibacterial action embraced 
primarily the same organisms as penicillin, but it 
included many strains of gram-positive cocci, par- 


341 


ticularly staphylococci and enterococci, that were 
moderately or markedly resistant to that agent 
and to some of the other commercially available 
antibiotics. It was also said to be active against 
rickettsias and some large viruses. In rabbits it 
appeared to be fairly well absorbed from oral ad- 
ministration, and parenteral injection seemed fea- 
sible. Its acute and chronic toxicity in laboratory 
animals was found to be slight. 

Three reports of the clinical use of carbomycin 
in various infections have now been published in 
this journal, including one in this issue, which also 
contains a summary of the published information 
thus far made available. The first of these reports 
was a highly encouraging one on the treatment of 
15 patients with genitourinary infections due to 
carbomycin-sensitive organisms; favorable results 
were obtained in 13 of these patients although the 
majority had previously failed to respond to sulfona- 
mides or other antibiotics. However, it was noted 
that these favorable responses occurred in spite 
of the fact that concentrations of carbomycin in 
the blood and urine of these patients were insignifi- 
cant. These findings were interpreted as indicating 
that the levels of carbomycin found in blood and 
urine are of questionable value as indications of 
response to the drug. However, they are also subject 
to the interpretation that the recovery of the patients 
may not have been related to the treatment with 
carbomycin. Only 7 other patients with urinary- 
tract infections due to susceptible organisms are 
included in the other two reports, but only 2 of 
them showed a favorable response; the failure to 
achieve significant concentrations in blood or urine 
was also confirmed in these reports. 

Except for a single encouraging report, the over- 
all results of the clinical trials thus far described 
have not been particularly favorable; they include, 
in addition to the studies already mentioned, an 
earlier one“ on 5 patients treated with carbomycin 
for staphylococcal infections and a more recent 


one! on its use in 8 patients with pneumococcal 


pneumonia. More than half the patients with pneu- 
monia included in all the reports appeared to im- 
prove under treatment, but at present this cannot 
be considered as a notable achievement and, indeed, 


may not be significantly more than is to be expected 
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in patients without antimicrobial therapy. Par- 
ticularly discouraging has been the failure to elimi- 
nate pneumococci from the sputum and even from 
the blood of an appreciable number of patients 
during treatment with oral doses that approach 
the maximum that can be tolerated. Persistence 
of pneumococci in the blood in uncomplicated cases 
of pneumonia has not been observed during the 
administration of therapeutic doses of any of the 
active agents that have been recommended for 
the treatment of pneumonia, beginning with the 
introduction of sulfapyridine and including the 
well absorbed sulfonamides that followed, and then 
penicillin and each of the three broad-spectrum 
antibiotics. It has, however, been reported recently 
during treatment with erythromycin.’ 

The hope that another active agent would be 
available for the treatment of some of the serious 
infections with staphylococci and with certain 
streptococci (other than those of Group A) that 
are resistant to penicillin and some of the other 
available antibiotics has not been fulfilled; unfortu- 
nately, carbomycin has failed to exert a favorable 
influence in the great majority of the patients with 
such infections that were included in the available 
reports. In addition, assays of blood and urine of 
patients under treatment have usually failed to 
yield concentrations of carbomycin sufficient to 
inhibit most of the strains of these organisms. 

Carbomycin, therefore, cannot now be recom- 
mended for the treatment of bacterial infections 
and, at least according to two of the reports, it 
may be considered to be contraindicated in pneu- 
mococcal infections chiefly because it might deprive 
patients of the use of other agents, all of which are 
known to be highly active in these infections. How- 
ever, carbomycin may find other fields of usefulness. 
Other antibiotics that for reasons of toxicity, absorp- 
tive properties or limited activity have not lived 
up to full expectations when applied clinically have 
nevertheless found some circumscribed areas of 
usefulness. Tyrothrycin, polymyxin, bacitracin, 
viomycin and neomycin are examples of such anti- 
biotics; these have proved highly useful either in 
specific infections, as a second choice, or when used 
by special methods of application. It has been 
suggested that the effects reported from carbomycin 
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against amebas, both in vitro and in 5 clinical cases 
of amebiasis, warrant further explorations of its 
usefulness against certain intestinal parasites. ~ 
It is to be hoped that the intensive efforts to 
discover new antimicrobial agents will continue 
despite the many disappointing experiences already 
encountered. Although there have been many 
predictions accompanying the release of the earlier 
antibiotics to the effect that infectious diseases have 
at last been conquered, large numbers of serious 
infections against which active agents are urgently 
needed still remain. Too many persons are still 
dying of such infections in spite of the intensive use 
of all the agents currently available. 
1. Trafton, 


KINGS COUNTY GOES ON RECORD 

Tue Kings County Medical Society of Brooklyn, 
New York, at a meeting on June 30, strongly ex- 
pressed its views on certain controversial points in 
medical relations. These views took shape in res- 
olutions to the New York State Medical Society 
recommending four changes in the Society’s Code 
of Ethics. 

According to the first of these resolutions, as re- 
ported in the New York Times on July 2, no pre- 
payment medical-care program that advertised for 
clients would be approved, and presumably the 
participation of physicians would be declared un- 
ethical. This puts on the line one of the grievances 
held by the independent practitioner against practi- 
cally all prepayment medical-service plans — and 
it seems a legitimate one: that they can solicit busi- 
ness in a way that is denied to him. 

The second resolution adopted in Kings County 
would restrict the treatment of patients by hospitals 
and other clinics to those who are “public charges” 
— not merely medically indigent but poor or needy 


“in the usual sense of the word. This restriction, if 


and where it became operative, would remove certain 
organized competition to the independent practice 
of medicine and would have the effect of favoring 
the practitioner regardless of the best interests of 
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the patient. It might also affect the hospital-physi- 
cian form of group practice, favored by many persons 
within as well as outside the profession as the most 
practical group arrangement that has so far been 
proposed. 

The third resolution consists apparently of a 
blanket disapproval of the offering of services to 
patients by hospitals or clinics because of their inter- 
ference with the patient’s free choice of physician. 
This controversial issue, which has developed to 
the point of becoming a rallying cry, is difficult to 
evaluate with all its possible ramifications, and to 
find an unmistakably clear principle to which to 
cling. Free choice of physician within geographic 
and economic limits and the willingness of the chosen 
physician to comply should be preserved as a demo- 
cratic institution. 

It is obvious that this choice is denied to the 
indigent, to those who are voluntarily or involun- 
tarily patients in many municipal, state, and federal 
hospitals, and to members of the armed forces. The 
patient voluntarily going to any medical-practice 
group surrenders at least temporarily certain privi- 
leges, such as his own choice of a consultant. It 
would seem that free choice of physician requires 
careful definition before it can be established as an 
absolute commandment. 

The fourth resolution, which may or may not 
admit debate, except that all matters are — or 
should be — debatable, relates to the proration of 
fees between or among physicians if commensurate 
with the services rendered and if other conditions 
are met. It is possible that certain arrangements 
openly entered into and properly safeguarded might 
in certain cases give the family doctor a better 
deal, free from the clandestine and illicit atmosphere 
of direct fee splitting with all its ugly connotations. 

The truth, recognized by those who seek it, is 
that the practice of medicine is changing and will 
change, and that in its evolution the interests of 
both patient and physician must be considered, but 
that the patient’s must come first, that being the 
rock on which the doctor’s creed is founded. Violent 
controversy between extreme viewpoints is destruc- 
tive; reasonable debate and compromise will be 
productive of the best results in giving direction 
to the changes that are inevitable in all human 
relations. 


MEDICAL LIBRARY NEARS THE TOP 


Tue Greater Service Program of the Boston 
Medical Library, after only two months in operation, 
found the top in view on July 17. On that date 
over $205,000 of the $250,000 that had been estab- 
lished as the initial phase of the long-term campaign 
had been pledged and partly paid. 

Of the special gifts committee of 150 members, 
43 had completed their assignments by the mid- 
July date, and a total of 766 gifts amounting to 
$205,224 had been reported. The 413 cards still 
unreported will unquestionably put the program 
well over the top. 

Certain figures from the present report are of 
interest. Thirteen per cent of the gifts received are 
above $500 and 54 per cent are above $150. Eighty- 
nine per cent of the prospects interviewed have 
contributed — a most unusual response. An appeal 
by mail to the physicians of the state produced 
$14,030. 

The immediate needs of the Library, to be served 
by the present campaign, so near to fulfilment, are 
to erect the remaining stacks and install the neces- 
sary elevator in the stack wing, to complete the 
periodical room — still unfinished, although func- 
tioning for twenty-three years—and to make 
certain needed repairs required by the Boston Build- 
ing Department. The funds necessary to finish the 
Periodical Room have already been contributed by 
his associates as a memorial to the late Dr. Frank 
H. Lahey, and opportunities are available for other 
memorial or named gifts. 

Only a little effort will be required on the part 
of those who have not completed their assignments 
to put this remarkable campaign over the top and 
to demonstrate that intellectual as well as emotional 
appeals are heeded. 


Medical Reporter. — Pennsylvania bids fair 
to have as many medical journals as schools of 
medicine. The first number of a new Quarterly; 
with the above title, under the editorial manage- 
ment of five medical gentlemen, and published at 
West Chester, has a fine appearance. 

Boston M. and S. J. August 24, 1853 
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CHILDREN IN MASSACHUSETTS 


The _ schedule of the Consultation Clinics for 
Crippled is as follows: 
Ortnorepic Date Cumic Consur ra ur 
Gardner September 1 Carter R. Rowe, M.D. 
Haverhill Septem 2 William T. Green, M.D 
Greenfield September 3 Charles L. Sturdevant, M.D 
Brockton September 10 George W. Van 
Lowell September 11 Albert H. Brewster, M.D 
Salem September 14 Paul W. Hugen „M 
Lynn“ ber 14 Daniel M. Killoran, II. B., and 

John J. Crowley, M.D. 
Edward J. Coug 
September 16 ard J. Coughlin, Ir., M.D 

Worcester September 18 W. O’Meara, 
Hyannis September 24 L. Norton, M.D. 
Fall River September 28 David 8. Grice, M.D. 
Rugumatic-Fever Cuinics Dares 
North 1, 8, 15, 22, 29 
September 3 K . 30 
Prastic Ciuxic Consul rar 
Eastern Massachusetts Bradford Cannon, M.D. 
Western Massachusetts Joseph M. Baker, M.D. 


Nn make appointments. Patients 
9 


should be directly the Lyns 


from 
rom, the Directo New York. 


sis and treatment 
M. D., E. 
sloth, „with 56 illustrations, 21 
ie S. Livingstone, Limited, 1952. $8.00 

ap pt believes that lesions in the lumbar — 


disease or rela 
lems. Stipends vary from $3300 to $4500. 
(2) Grants to institutions in aid of research on cardiovascular 
1 15, 1953. Support is available 
i and work 


Further i Rome 
188 


(Notices concluded on page xvii) 
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MASSACHUSETTS MEDICAL SOCIETY BOOK REVIEW 
= sciatic pain. He reviews the early pathological and clinical 
studies that to 2 herniation of the inter- 
verte isks as a clinical entity. uses, sym . — 
DEATHS . nosis and treatment are adequately but XI 
Edward M. D., of Lancaster, died on Conserv vative treatment, est in bed and or 
t e was in his tiet . : advocated in patients with acute symptoms. In subacute sym 
Br. Bartol received his degree trom Harvard Medical School toms a plaster jacket is — effective. Patients with 
in 1900. He was formerly on the staff of the Clinton Hospital. early lesions are usually the only ones who respond well to con- 
He is survived by his widow and a son. servative treatment, which may require several months. The 
— — author believes that counterirritants, local injections and ma- 
Crymzr — mer, M.D., of Boston and dow, nipulation are of no real value. The indications for surgical treat- 
ment are given = failure of — ative og —_ 
uina pressure persistence of root ure. 
io net advocated when the herniated dick lo removed ber when 
the lesion is associated with spondylolisthesis, associated with 
i a New —1 — arthritic changes or when severe incapacitating symptoms 
of Psychiatry ton Society eurology ychiatry. remain. | . 
‘ : : is widow, daughter and This is an excellent and concise summary of knowledge of 
RA.. disks. The illustrations are good. The book ie well 
3 written, with excellent references. It is the best exposition to 
died date on this subject written by a surgeon of wide experience. 
J. G. Kuuns, M.D, 
hool 
NOTICES 
ANNOUNCEMENTS 
Dr. Richard N. Abbott announces the removal of his office 
to 14 West Central Street, Natick, for the practice of pediatrics. 
MASSACHUSETTS DEPARTMENT Dr. Edward J. Healey announces the opening of an office at 
270 Commonwealth Avenue, Boston, for the practice of radi 5 
OF PUBLIC HEALTH — — 
CONSULTATION CLINICS FOR CRIPPLED Dr. John W. Keller announces the opening of an office at 
ee 330 Dartmouth Street, Boston, for the practice of internal 
medici 
SOUTH END MEDICAL CLUB 
uesday, Septem » at at headquarters 
Boston Tuberculosis Associati 850 Columbus Avenue, Boston. 
Dr. Varaztad H. Kazanjian, — — emeritus of plastic surgery, 
Harvard University School of Dental Medicine, and honorary 
surgeon, Massachusetts General Hospital, will speak on “The 
Soames Treatment of Selected Cutaneous Lesions.” m 
physicians are cordially invited to attend. 
LIFE INSURANCE MEDICAL RESEARCH FUND 
FELLOWSHIPS AND GRANTS 
ications for awards available 1, 1954, will be received 
by the Life Insurance Medical Reacech Bund 2, follows, 
(1) Postdoctoral research 8 until October 31, 1953. 
Preference is given to those who wish to work on cardio- 
* aly 
— 
— 


